ENERGY  SURVEY  FOR  THE 
UNITED  STATES 
DISCIPLINARY  BARRACKS 

(USDB) 


FORT  LEAVENWORTH,  KANSAS 


05i^sis!^JS4 


FINAL 

SUBMITTAL 


ENERGY  ENGINEERING 
ANALYSIS  PROGRAM 

CONTRACT  NUMBER  DACA41-89-C-D197 
JUNE  25,  1991 


KANSAS  CITY  DISTRICT 
CORPS  OF  ENGINEERS 


CLARK,  RICHARDSON  AND  BISKUP 

Consulting  Engineers,  Inc.,  P.C.  . 

UNIVERSAL  PLAZA  •  6900  NORTH  EXECUTIVE  DRIVE  •  KANSAS  CITY,  MISSOURI  64120 


DEPARTMENT  OF  THE  ARMY 

CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORIES,  CORPS  OF  ENGINEERS 

P,0.  BOX  9005 

CHAVIPAIGN,  ILLLNOIS  61826-9()05 


REPLY  TO 

ATTENTION  OF:  ^R-I  Library 


17  Sep  1997 


Based  on  SOW,  these  Energy  Studies  are  unclassified/unlimited. 
Distribution  A.  Approved  for  public  release. 


VOLUME  1  -  FINAL  SUBMITTAL 

INTRODUCTION 

19971017 

COMPUTER  SIMULATIONS 


ENERGY  CONSERVATION  OBSERVAT|6n  (ECO)  LISTING 
ECO-A1 
ECO-A2 
ECO-A3 
ECO-A4 
ECO-A5 
ECO-A6 
ECO-A7 
A9 

ECO-M1 
ECO-M2 
ECO-M3 
ECO-M5 
ECO-M6 

ECO-M10  CENTRAL  PLANT;  COOLING 

ECO-M11  CASTLE  AIR  SYSTEM  REPAIR 

ECO-M1 2  REDUCE  STEAM  DJSTRIBUP^^  PRESSURE 

ECO-M14  SERVICE  CONDENSATE  RE'FJURN  SYSTEM 

ECO-M15  BOILER  PLANT  MQDIEICWONS  A 

ECO-M24  CONVERT  FROM  STEAM  TO  HOT  WATER 

ECO-M25  CONVERT  FROM  STEAM  TO  COGENERATION 

ECO-M26  REDUCE  HOT  WATER  TEMPERATURE 

E C O- M 2 9  DECENTR Ag?E  , HOT  ,  WATER.  SYSTE M 

E  C  O  -  M  3  d  DO  MESt lO;  R  rPI  RE  TNSU  L ATI  O N 

ECO-M31  HEAT  RECQI/ERY^FbRpbAUi^DRY 

ECO-M39  WATER  HEATInG  HEAT  PUMPS 

ECO-E1  LIGHTING; ,  uAaaa- 

ECO-E2  ENERGY TEFFiciENT  iliGHTJNG  SYSTEMS 

ECO-E3  ENERGY  EFFICIENT  MOTORS 


REDUCE  4NFILTRATION 
WINDOW  REPLACEMENT 
ATTIC  INSULATION 
DOCK  DOOR  REPLACEMENT 
VESTIBULES 

SOLAR  WINDOW  SHADING 
EXTERIOR  WALL  INSyLATION 
ARCHITECTURAL  REPAIRS  i? 

SCHEDULE  AIR  HANDLINGi  .EQUIPMENT 
DRY-BULB  ECONOMIZER  CONTROLS 
SERVICE  STEAM  PIPING  AND  TRAPS 
EXHAUST  HEAT  RECOVERY 
INSULATE  DUCTWORK 


APPENDIX 

REFERENCES 
SCOPE  OF  WORK 
MEETING  MINUTES 


'  f  f  v,'  " 


INTRODUCTION 


Fort  Leavenworth  is  a  government  owned  and  operated  armed  forces  military 
base  located  in  Leavenworth,  Kansas.  Located  within  the  Fort  Leavenworth 
jurisdiction  is  the  United  States  Disciplinary  Barracks  (USDB).  The  USDB  is 
located  at  the  northeast  corner  of  the  base.  The  USDB  was  originally 
constructed  around  1900,  and  houses  military  inmates  from  all  military 
installations  across  the  United  States  and  in  foreign  countries.  The  main 
structure,  called  the  Castle,  contains  the  majority  of  the  inmates  and  is  located 
within  the  walls  at  the  north  end  of  the  USDB.  Originally  the  compound 
included  the  walls  and  10  buildings.  Since  the  original  construction,  10 
additional  buildings  have  been  constructed  within  the  walls  of  the  USDB.  Over 
the  years  the  general  use  of  many  of  the  buildings  has  changed.  Because  of 
these  changes,  many  buildings  were  remodeied  to  accommodate  their  new 
functions. 

Purpose  of  this  Study 

The  main  purpose  of  this  study  was  to  investigate  Energy  Conserving 
Opportunities  (ECO's)  for  energy  projects.  An  energy  conserving  opportunity  is 
any  change  in  the  existing  physical  construction  or  operating  practices  of  the 
USDB  that  can  lessen  the  amount  of  energy  utilized  in  the  form  of  water, 
electricity,  fuel  oil,  and  natural  gas.  Any  of  the  individual  ECO  projects  studied 
can  be  merged  to  form  a  larger  project  with  discrete  parts.  The  main  funding 
group  is  the  Energy  Conservation  Investment  Program  (EClP)  for  projects  with  a 
construction  cost  exceeding  $200,000,  a  Savings  to  Investment  Ratio  (SIR)  of 
greater  than  one,  and  a  simple  payback  period  of  less  than  10  years.  The 
second  funding  group  is  the  Military  Construction  Army  (MCA)  for  projects  with  a 
construction  cost  exceeding  $200,000  and  a  SIR  of  greater  than  one.  In 
addition,  to  qualify  for  the  MCA  funding,  all  of  the  discrete  parts  of  the  project 
have  to  have  a  SIR  greater  than  one  The  third  funding  group  is  the  Non-ECIP 

for  projects  that  do  not  meet  EClP  criterion  but  have  an  overall  SIR  greater  than 
one. 
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Scope  of  this  Study 


The  scope  of  this  study  was  to  survey  the  buildings  of  the  USDB  for  energy 
conservation  opportunities.  The  study  was  limited  to  a  number  of  buildings 
located  within  the  walls  of  the  USDB.  The  following  table  displays  the  buildings 
studied  by  number,  the  approximate  square  footages,  and  the  general  use  of 
each  building. 


Building 

Number 

Square 

Footage 

General  Use  of  the  Building 
by  the  USDB 

450 

9,200 

Mental  Hygiene  Clinic 

463 

7,700 

Command  Group,  South  Gate,  Visitors  Room 

464 

6,700 

Office,  Barber  Shoo 

465 

34,500 

Inside  Barber  Shop,  Minimum  Securitv 

466 

22,300 

Minimum  Security,  Carpentry,  Masonry 

472 

19,300 

Vocation  Printing,  Education 

473 

12,400 

Classification 

474 

7,800 

Pope  Hall 

475 

90,981 

Rotunda,  Control,  Laundry  Issue 

475A 

17,900 

DOC,  Investigations,  Chaoel 

475B 

11,100 

475C 

46,800 

3-Wing,  Housing  Unit,  Reception,  ID 

475D 

54,400 

4-Wing,  Housing  Unit,  4  Base 

475E 

91,000 

Dining  Facility,  DLS,  Gym,  Mail  Room,  Prooertv 

475F 

54,400 

6-Wing,  Housing  Unit 

475G 

46,800 

7-Wing,  Housing  Unit,  Officer/Female  Housina 

475H 

11,100 

MSA,  D  &  A  Board,  TDS,  DMH 

The  locations  of  the  various  buildings  displayed  in  the  previous  table  are  shown 
in  figure  1.1  which  is  a  general  map  of  the  USDB. 
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Figure  1.1  Plan  view  of 
the  entire  USDB. 
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The  scope  of  work  for  this  project  as  presented  by  the  Corps  of  Engineers  is 
located  in  the  Appendix. 

All  of  the  ECO  considered  fit  into  three  categories:  architectural,  mechanical, 
and  electrical.  The  architectural  ECO's  considered  were  projects  that  changed 
the  construction  of  the  buildings.  The  mechanical  ECO's  were  projects  that 
changed  the  space  air  conditioning  equipment  and  auxiliary  equipment  or  the 
operation  of  equipment.  The  electrical  ECO's  were  projects  that  changed  the 
lighting  or  motor  equipment  or  the  operation  of  these  systems. 

Work  Performed 

A  complete  list  of  feasible  ECO's  to  be  studied  in  this  project  was  compiled 
using:  the  list  presented  in  the  "General  Scope  of  Work"  by  the  Corps  of 
Engineers,  and  meetings  with  the  Director  of  Engineering  and  Housing  (DEH) 
at  Fort  Leavenworth.  A  comprehensive  list  of  the  ECO's  studied  in  this  report  is 
located  in  the  ECO  listing  section  of  this  Volume.  Any  of  the  ECO's  listed  in  the 
"General  Scope  of  Work"  for  this  project  that  were  not  studied  were  considered 
not  feasible.  These  are  also  shown  behind  the  tab  "ECO  Listing".  The  ECO's 
were  numbered  relating  to  the  discipline  of  the  ECO,  starting  with  an  "A"  for 
architectural,  "M"  for  mechanical  type,  and  "E"  for  electrical.  The  numbers  of  the 
ECO's  are  not  consecutive  because  they  were  numbered  from  the  "General 
Scope  of  Work",  and  some  of  the  ECO's  were  combined  or  were  not  studied.  A 
method  for  calculating  the  energy  associated  with  the  ECO  project  was 
determined  next.  Some  of  the  energy  calculations  were  completed  using  a 
computer  simulation  model  of  the  buildings.  A  description  of  the  computer 
simulations  is  located  in  the  computer  simulations  section  in  this  Volume.  Other 
ECO's  not  evaluated  with  a  computer  simulation  were  studied  with  energy 
calculations  located  in  each  ECO  section  in  this  Volume. 

The  evaluation  of  the  ECO's  started  with  a  number  of  field  trips  to  the  Fort 
Leavenworth.  During  each  field  trip,  detailed  field  sheets  were  filled  out 
containing  the  majority  of  information  used  to  build  computer  models  of  each  of 
the  buildings  to  be  studied  for  energy  conservation.  The  field  sheets  contain 
information  relating  the  number  of  people,  lights  and  equipment  located  in  a 
space  and  the  schedule  with  which  each  occurred  during  a  typical  day.  The 
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field  sheets  also  encompassed  the  physical  construction  of  the  building,  the 
exterior  wall  construction,  the  number  and  types  of  doors  and  windows,  and  the 
type  and  structure  of  the  roof.  The  field  sheets  are  located  in  Volume  5  of  this 
report.  A  valuable  part  of  the  field  trip  was  conversations  with  the  Officers  or 
maintenance  personnel  located  in  or  in  charge  of  the  operation  of  the 
equipment  and  the  building.  All  the  facts  about  the  buildings  were  collected 
and  used  in  building  the  computer  models  and  calculating  the  energy  used  for 
each  of  the  ECO's. 

The  majority  of  the  building  information  aided  in  developing  a  computer  model 
of  each  of  the  buildings.  The  models  were  built  to  run  a  computer  simulation  to 
evaluate  the  energy  used  by  the  building  in  its  existing  condition  and  with  the 
ECO  project  completed.  All  of  the  information  used  to  build  the  models  was 
taken  during  a  field  trip  or  was  determined  by  an  ASHRAE"*  typical  average. 
One  instance  where  the  ASHRAE  methodology  was  used,  was  building  475E, 
where  the  building  at  the  present  time  is  vacant  waiting  to  be  remodeled.  In  that 
case,  no  information  could  be  obtained  by  a  field  trip  therefore,  a  set  of  plans  for 
the  remodel  was  studied  and  averages  were  considered  for  the  models.  With 
the  models  built,  a  base  load  was  executed  to  obtain  an  existing  energy  use  for 
each  building.  After  the  base  energy  use  for  the  building  was  determined  to  be 
reasonably  accurate,  the  computer  model  was  changed  to  reflect  the 
construction  of  the  ECO  project. 

The  computer  model  was  changed  to  reflect  the  ECO  implementation  and  was 
executed  to  determine  the  energy  use  by  the  building  if  the  ECO  project  were 
completed.  The  base  energy  use  and  all  of  the  various  energy  uses  for  the 
ECO  projects  studied  are  located  in  Volumes  2,  3,  and  4  of  this  report.  Some  of 
the  ECO  energy  savings  were  not  determined  using  the  computer  simulations 
but  formula  calculations.  These  calculations  are  located  with  each  ECO 
section. 

Existing  Building  Conditions 

Besides  a  few  individual  cases  as  detailed  in  section  ECO-A9  of  this  report,  the 
buildings  were  in  fair  shape  architecturally.  The  majority  of  the  buildings  have 
had  insulated  glass  installed  within  the  past  10  years.  Although  the  window 
itself  in  most  cases  was  in  good  shape  the  fit  of  the  window  in  the  exterior  wall 
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was  terrible.  Some  of  the  exterior  doors  to  the  buildings  lacked  adequate 
weatherstripping.  Over  half  of  the  buildings  studied  in  this  report  had  their  roofs 
replaced  recently  and  good  insulation  was  incorporated. 

The  general  condition  of  mechanical  heating  and  cooling  equipment  was  poor. 
The  majority  of  the  controls  that  operate  the  equipment  did  not  function  and  the 
controls  that  did  function  were  not  operating  correctly  to  make  the  equipment 
perform.  Many  of  the  air  handling  units  were  altered  to,  what  looked  like,  suffice 
for  the  present  situation.  When  the  season  changes  outdoors  the  air  handling 
units  are  fixed  to  accommodate  the  new  heating  or  cooling  function  required. 
All  of  the  air  handling  units  and  auxiliary  heating  and  cooling  equipment  should 
be  cleaned  to  allow  them  to  function  better.  During  several  of  the  field  trips, 
personnel  working  in  the  spaces  complained  about  the  room  uncomfortable 
conditions. 

Electrically,  ail  of  the  lighting  systems  functioned  and  were  fluorescent.  Only  a 
few  incandescent  lights  exist  and  their  replacement  was  considered  in  ECO-E1 . 

Facility  Maintenance 

The  maintenance  personnel  for  the  USDS  is  not  a  large  work  force.  The  work 
force  is  divided  into  the  major  types  of  maintenance  to  be  performed; 
mechanical,  electrical,  and  plumbing.  In  a  discussion  with  the  maintenance 
department,  it  was  determined  that  their  number  of  personnel  is  only  enough  to 
keep  up  with  the  repair  work  to  be  performed  due  to  a  failure.  In  many  cases 
inmates  lacking  skills  are  utilized  to  work  on  the  equipment.  A  large  amount  of 
energy  is  lost  from  the  equipment  not  being  maintained.  An  energy  savings 
could  be  recovered  by  repairs  of  existing  equipment,  but  actually,  the  energy 
savings  is  false  because  the  piece  of  equipment  should  have  been  maintained. 
For  the  size  of  work  force  available  to  maintain  the  entire  USDS,  many  energy 
saving  plans  are  already  in  place.  The  personnel  are  energy  minded  and  seem 
to  know  of  many  cases  where  a  repair  could  save  energy.  A  sizeable  amount  of 
pipe  insulation  has  been  done  because  bare  steam  piping  was  exposed.  A 
regular  routine  of  checking  steam  traps  for  bypassed  steam  is  enabled  when 
possible.  The  number  one  maintenance  item  to  be  considered  is  the  controls 
for  all  the  equipment.  In  almost  every  case  the  controls  were  in  place  but  not 
functioning  or  calibrated,  therefore  overheating  or  cooling.  A  one  time  contract 
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with  an  outside  control  service  to  check  for  repair  and  calibration  is  a  strong 
suggestion. 

The  notable  exception,  Is  the  boiler  plant  where  full  time  boiler  operators  are 
employed  to  take  care  of  the  equipment. 

Previous  Studies  of  the  USDB 

In  1980  the  entire  Fort  Leavenworth  Post  was  studied  for  energy  savings.  An 
"Integrated  Energy  Master  Plan"  was  developed.  This  study  is  a  detailed 
portion  of  the  original  master  plan  for  energy  savings  and  takes  into  account 
any  additional  energy  conserving  opportunities  that  have  become  evident  since 
the  submitted  master  plan.  Since  the  earlier  master  plan  dealt  with  Fort 
Leavenworth  on  a  global  scale,  a  detailed  analysis  was  not  presented  for  the 
part  of  Fort  Leavenworth  studied  in  this  report,  the  USDB. 

The  EGO'S  that  were  developed  in  the  Energy  Evaluation  Anticipated  Program 
(EEAP)  were  studied  in  detail  in  this  report.  A  complete  and  comprehensive 
ECO  listing  for  the  USDB  as  part  of  this  report  is  located  in  this  Volume  under, 
ECO  listing.  Some  ECO's  were  presented  in  the  EEAP  but  are  not  feasible  at 
this  time  due  to  physical  construction  or  operating  procedures.  The  reasons  for 
not  considering  some  of  the  ECO's  established  in  the  EEAP  are  defined  in  the 
same  section. 
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ENERGY  TYPFS 


The  present  utilities  used  at  the  USDS  are;  natural  gas,  fuel  oil,  water,  and 
electricity.  The  amount  of  energy  used  by  the  boilers  for  the  production  of  steam 
is  converted  to  natural  gas  for  the  purpose  of  calculating  energy  costs  in  this 
report.  All  of  the  costs  in  dollars  per  unit  of  energy  were  calculated  from 
information  gathered  from  the  DEH  located  at  Fort  Leavenworth. 

The  USDB  is  located  in  and  falls  under  the  jurisdiction  of  the  Fort  Leavenworth 
Military  Base  and  receives  it's  electricity  from  the  main  Post  feed.  The  electricity 
for  the  USDB  is  not  metered  separately.  The  Fort  Leavenworth  Military  Base 
purchases  electrical  power  from  Kansas  Power  and  Light  (KPL)  at  a  racheted 
rate  depending  on  the  amount  of  power  being  used  at  any  one  time  by  the 
entire  base.  For  the  purposes  of  this  report  and  to  simplify  the  calculations  of 
dollars  expended  for  a  unit  of  electricity,  the  cost  for  a  unit  of  electricity  will  be  a 

set  amount.  The  cost  in  dollars  per  KWh  paid  by  the  base  was  calculated  to  be 
$0.0425/KWh. 


The  USDB  utilizes  high  pressure  steam  boilers  to  heat  the  buildings  located 
within  the  walls  and  for  the  laundry  located  within  the  walls.  The  boilers  are 
esentially  the  only  equipment  using  natural  gas.  Therefore,  instead  of 
calculating  a  utility  cost  of  natural  gas  to  be  used  in  calculating  the  energy 
usage  for  each  building,  a  cost  for  a  therms  per  hour  (therms/hr)  was  calculated. 
A  therm/hr  of  energy  is  equal  to  100,000  pounds  of  steam/hr.  The  cost  of  steam 
used  in  this  report  was  calculated  to  be  $0.0534/MBTUh.  The  calculation  for  the 
cost  of  steam  was: 


Natural  Gas  Cost: 
Energy  per  ft^: 
Boiler  Efficiency: 
Boiler  Make-up: 


$4.00/MCF  (1000  ft.3) 
1,000  Btu/ft.3 
80% 

6% 


{$4.08/MCF)(1  MCF/1000  CF)(1  CF/1000  BTU)(1 ,000,000  BTU/MBTU) 
=$4.08  /  MBTU 

With  a  global  steam  production  efficiency  of  74%,  energy  cost  is  $5.51 /MBTU 
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Fort  Leavenworth  Military  Base  has  a  water  treatment  plant.  None  of  the  ECO's 
studied  in  this  report  consider  the  reduction  in  the  amount  of  cold  water 
received  from  Fort  Leavenworth's  water  treatment  system. 

The  energy  consumption  for  the  buildings  studied  as  a  total  is  shown  per  month 
in  Table  1.1  and  graphed  in  Rgures  1.1  and  1.2. 


STEAM 

ELECTRICITY 

MONTH 

CONSUMPTION 

CONSUMPTION 

(therms) 

(KWh) 

January 

38,691 

1 84,945 

February 

35,643 

165,192 

March 

33,399 

189,410 

April 

10,596 

168,277 

May 

87 

163,499 

June 

12 

238,151 

July 

0 

268,027 

August 

0 

260,588 

September 

113 

195,114 

October 

235 

155,269 

November 

19,550 

168,693 

December 

46,196 

1 73,686 

Table  1.1 
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Month  of  Year  (January  -  January) 


COMPUTER  SIMULATtONS 


The  computer  program  allows  the  user  to  physically  model  a  building  by 
inputting  known  dimensions  and  capacities  of  the  building  and  equipment.  The 
parameters  the  program  uses  to  calculate  the  energy  usage  include;  occupant 
load,  equipment  load,  and  weather  conditions.  Changes  in  the  weather  bring 
about  changes  to  interior  space  conditions  and  therefore  increase  and 
decrease  the  energy  consumed  by  the  building  for  heating  and  cooling  the 
space. 

Energy  Program 

The  computer  program  used  for  the  majority  of  the  energy  calculations  for  this 
report,  was  "Trace  Ultra  ".  This  computer  program  was  developed  and  is 
serviced  by  the  Trane  Company  in  LaCrosse,  Wisconsin.  The  program  allows 
the  user,  to  model  the  building  using  the  through  menu  driven  screen  displays. 
The  program  has  several  calculation  alternatives  available  to  the  user  once  the 
model  is  input.  The  program  allows  the  user  to  execute  a  "load"  run,  which 
calculates  the  largest  amount  of  air  conditioning  needed  to  satisfy  space 
conditions  within  the  building.  With  the  largest  amount  of  air  conditioning  load 
known,  a  piece  of  HVAC  equipment  can  be  sized  for  the  spaces.  In  most  cases, 
the  building  equipment  size  was  known  by  site  observation,  but  where  a 
nameplate  or  records  were  unavailable,  equipment  was  sized  for  the  model 
using  the  "load"  calculation  part  of  the  program.  Another  calculation  utilized  in 
the  program,  was  the  energy  simulation  which  calculated  the  energy  consumed 
by  the  HVAC  equipment  to  satisfy  the  space  conditions  on  an  hourly  basis  for 
an  entire  year.  The  energy  simulation  takes  into  account  people  and  equipment 
moving  in  and  out  of  a  space  and  the  changing  conditions  of  the  weather 
outside. 

Program  Schedules 

The  program  utilizes  schedules  to  know  when  equipment  and  lights  are  on  and 
off,  know  when  people  are  in  and  out  of  spaces,  and  know  when  the  conditions 
of  the  space  need  to  be  satisfied.  The  schedules  utilized  for  the  models 
executed  in  this  report  are  located  in  the  Volume  2,  Program  Schedules. 
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Wall  and  Roof  Types 


The  heat  transfer  to  and  from  the  interior  spaces  of  the  buildings  through  the 
exterior  walls  and  roofs  constitutes  a  major  source  of  energy  consumption.  The 
heat  transfer  coefficient  of  the  wall  or  roof,  known  as  the  "R"  or  "U"  factor,  is  used 
to  determine  the  amount  of  energy  transferred  through  the  wail  or  roof.  The  "U" 
factor  is  the  inverse  of  the  "R"  factor  or,  U=1/R.  The  program  accepts  the  "U" 
factor  as  input  for  the  wall  and  roof  coefficients  and  assigns  it  units  of 
BTUh/Sq.Ft.»Hr.»®F.  The  wall  and  roof  coefficients  used  for  the  buildings  studied 
in  this  report  were  determined  using  a  computer  calculation  available  within  the 
"Trace  Ultra "  program.  All  of  the  wall  and  roof  coefficients  used  are  located  in 
Volume  2,  Program  "U"  Values. 

Computer  Model  Input 

The  computer  models  representing  the  buildings  studied  in  the  USDB  were 
entered  in  the  computer  using  a  screen  menu  penetration  scheme.  The  "Trace 
Ultra"  program  prompts  the  user  for  input  on  a  fill  in  the  blank  basis.  The 
program  prompting  the  user  for  all  of  the  input  insures  that  none  of  the  input 
necessary  and  relevant  to  computing  the  energy  consumed  by  the  building  was 
left  unentered. 

Computer  Model  Output 

The  program  calculates  the  energy  consumed  by  the  HVAC  and  auxiliary 
equipment  in  the  building  and  creates  an  output  file  to  be  printed  on  the  screen 
or  a  line  printer.  The  output  file  contains  many  forms  of  the  energy  information 
about  the  building.  The  energy  consumption  for  the  building  can  be  printed  off 
in  several  different  forms  using  the  same  values.  One  of  the  outputs  allows  the 
user  to  compare  the  overall  wall,  roof,  and  building  "U"  values  to  the  ASHRAE 
90  guidelines.  The  table,  on  the  following  page,  displays  the  base  load  of  the 
buildings  in  their  existing  condition. 
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BASE  LOAD 


Building 

Number 


450 


463 


464 


465 


466 


472 


473 


475 


475A 


475B 


475C 


475D 


475E 


475F 


475G 
”  475H 
Totals 


BUILDING  SIMULATIONS 


Table  1.1 


135,466 


80,795 


84,234 


228,068 


208,461 


234,490 


148,420 


58,399 


146,357 


95,207 


45,478 


53,358 


611,712 


53,357 


45,481 

87,858 

2,317,141 


3,629 


1,481 


822 


35,995 


1,103 


15,515 


2,407 


13,619 


12,773 


8,477 


13,472 


15,188 


21,657 


15,926 

12,853 

8,137 

183,054 


The  computer  simulation  printout  for  the  base  load,  reflected  in  the  proceeding 
table,  and  all  of  the  ECO  alternate  executions  are  located  in  Volumes  2,  3, .and 
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ENERGY  CONSERVATION  OPPORTUNITIES  LISTING 


This  section  lists  the  Energy  Conservation  Opportunities  (ECO's)  that  were 
studied  as  part  of  this  report  and  also  ECO's  that  were  considered,  but  not 
studied  because  it  was  considered  not  to  be  feasible  at  this  time.  Along  with  the 
ECO's  considered  feasible,  a  brief  description  of  the  opportunity  for  energy 
savings  is  included. 

Feasible  ECO’s 

Reduce  Infiltration  fECO-A1^:  This  opportunity  for  energy  conservation  deals 
with  the  reduction  in  the  amount  of  outside  air  infiltrating  into  the  building.  At  the 
present  time,  most  of  the  windows  and  doors  for  the  buildings  located  in  the 
USDB  have  large  cracks  that  allow  outside  air  to  infiltrate  into  the  building.  If  an 
excess  amount  of  outside  air  is  infiltrating  into  the  space  through  windows  and 
doors,  an  excess  amount  of  energy  is  consumed. 

Window  Replacement  fECQ-A2):  This  ECO  studied  the  installation  of  double 
glazed  windows  anywhere  single  glazed  windows  exist.  The  replacement  of 
any  window  with  a  window  having  a  smaller  "U"  value  decreases  the  amount  of 
heat  transferred  to  and  from  the  space.  Infiltration  into  the  building  is  also 
usually  decreased  because  the  new  windows  seal  the  opening  better. 

Attic  Insulation  (ECQ-A3):  This  ECO  studied  the  addition  of  insulation  to  the 
attic.  The  additional  insulation  in  the  attic  increases  the  "R"  value  for  the  attic 
and  roof  and  decreases  the  "U"  value.  The  decreased  "U"  value  relates  a 
decreased  amount  of  heat  transferred  to  and  from  the  interior  spaces  of  the 
building. 

Dock  Door  Replacement  fECO-A4V  This  opportunity  for  energy  conservation  is 
relevant  to  a  dock  door  located  in  building  470.  The  present  overhead  dock 
door  needs  to  be  replaced.  The  energy  savings  associated  with  a  new  door  is 
derived  from  a  reduction  in  heat  transferred  to  and  from  interior  spaces,  and 
from  decreased  infiltration. 

yestlbules-fECQ-AS):  This  ECO  studied  the  installation  of  vestibules  for  the 
Southgate,  building  463.  At  the  present  time,  no  vestibules  exist  at  the  entrance 
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or  exit  of  this  buiiding.  Especially  during  the  heating  season,  the  heating 
equipment  runs  non  stop  to  try  and  satisfy  the  space  conditions.  Most  of  the 
time  the  temperature  conditions  are  not  met.  The  installation  of  a  revolving  door 
on  the  south  entrance  and  a  vestibule  on  the  north  will  reduce  the  amount  of 
outside  air  infiltrating  into  the  space.  The  existing  vestibule  leading  into  rotunda 
of  the  castle  is  considered  for  service  in  ECO-A9. 

Solar  Window  Shading  fECO-A6^:  This  energy  conserving  opportunity  was 
studied  for  all  the  buildings  having  cooling.  The  reduction  in  solar  gain  to  a 
building  from  the  sun  through  an  unshaded  window  is  beneficial  during  the 
cooling  season  but  not  during  the  heating  season.  The  solar  shading  reflects 
the  sunlight  from  heating  an  interior  space  during  the  cooling  season,  but  also 
reduces  the  solar  gain  in  the  winter  when  it  is  beneficial. 

Exterior  Wall  Insulation  fECO-A7^:  This  ECO  studied  the  addition  of  wall 
insulation  to  exterior  walls.  This  ECO  is  difficult  to  implement  in  a  facility  of  this 
nature.  The  materials  necessary  for  the  addition  of  wall  insulation,  have  a 
reasonable  resistance  to  damage,  and  have  sizable  material  and  labor  costs. 

Architectural  Repairs  (A9\:  This  section  is  not  an  ECO,  but  a  study  of  any 
architectural  repairs  for  the  buildings  located  within  the  USDS.  Many  of  the 
items  considered  do  not  have  a  direct  relationship  to  an  energy  savings, 
therefore  the  items  listed  in  this  section  are  recommended  sen/ice  items  for  the 
USDS. 

Schedule  Air  Handling  Equipment  fECO-Miv  This  ECO  studied  the  scheduling 
of  HVAC  equipment  to  shut  down  or  setback  any  equipment  because  the  space 
is  not  being  utilized  and  space  temperatures  do  not  need  to  be  met. 

OEV.-Sulb  Economizer  Controls  fECO-MPV  This  ECO  studied  the  service  or 
addition  of  economizer  controls  and  dampers  to  air  handling  units  utilizing 
outside  air  at  the  present  time.  Most  of  the  air  handling  units  studied  had  or 
have  economizer  controls  and  dampers  but  do  not  function  properly. 

Service  Steam  Piping  and  Traps  fECO-M3^:  This  ECO  studied  the  addition  of 
pipe  insulation  and  steam  trap  replacement.  Energy  savings  are  shown  in  a 
reduction  of  steam  use  if  the  piping  is  insulated  and  failed  traps  are  repaired  so 
they  do  not  pass  steam  into  the  condensate  piping. 
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£2^,haust  Heat  Recovery  (ECO-M5^:  This  ECO  studied  the  addition  of  a  heat 
recovery  system  for  the  exhausted  air  from  the  ceil  barracks  in  the  castle.  The 
location  of  the  heat  recovery  system  is  ideal  because  the  exhaust  air  is  directly 
adjacent  to  the  intake  air  to  be  preheated. 

Insulate  Ductwork  fECO-M6^:  This  ECO  studied  the  addition  of  insulation  to 
ductwork  located  off  of  air  handling  units.  The  heat  transferred  from  inside  the 
ductwork  to  outside  the  ductwork  is  a  function  of  the  heat  transfer  coefficient  of 
the  ductwork  material.  Adding  insulation  to  the  ductwork  improves  the  heat 
transfer  resistance  and  therefore  limits  the  amount  of  energy  lost. 

Central  Plant  Cooling  fECn-Minv  This  ECO  studied  the  replacement  of  all  the 
package  air  cooling  equipment  to  a  central  plant  chiller  producing  chilled  water 
for  cooling  coils.  In  almost  all  of  the  cases  where  a  space  is  being  cooled  a 
package  direct  expansion  type  of  cooling  is  utilized.  The  cost  per  BTUh  of 
cooling  by  a  direct  expansion  type  of  machine  is  greater  than  the  cost  per  BTUh 
of  chilled  water  system  cooling. 

Castle  Air  System  Repair  This  ECO  studied  the  energy  savings 

associated  with  properly  heating  and  ventilating  the  cell  barracks  of  the  castle. 
At  the  present  time,  the  air  within  the  cell  barracks  is  stratified  and  the  amount  of 
heating  that  is  applied  does  not  reach  the  bottom  floors. 

Egduce  Steam  Distribution  Pressure  (ECO-M12^:  This  energy  conserving 
opportunity  deals  with  reducing  the  steam  pressure  needed  for  the  USDB.  The 
needs  of  the  laundry  are  120  psi  steam,  but  the  rest  of  the  steam  is  used  for 
heating  and  can  be  at  a  lower  pressure.  A  lower  pressure  steam  costs  less  to 
generate. 

Servicg  Condensate  Return  System  fECQ-M141:  This  ECO  studied  the 
condensate  system.  Much  of  the  condensate  system  needs  to  be  insulated  and 
repaired.  By  insulating  the  condensate  piping,  the  condensate  returns  to  the 
boiler  plant  at  a  higher  temperature  thus  requiring  the  boilers  to  do  less  work  to 
produce  steam. 

Boiler  Plant  Modifications  (ECO-Misi:  This  ECO  studied  the  boiler  plant  and 
any  modifications  that  could  save  energy.  The  energy  lost  during  a  blowdown 
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of  a  botlar  can  b©  recov©red  and  us©d  to  pr©h©at  th©  boil©r  f©©dwat©r. 
Installing  a  boilar  stack  ©conomizar  is  also  anothar  possibi©  mathod  of  haat 
racovary  off  of  th©  boilars.  Prahaating  th©  combustion  air  to  th©  boilars  will  sav© 
boilar  ©nargy.  Oxygan  trim  control  will  halp  improv©  th©  oparating  ©fficiancy  of 
th©  boilars. 

ganvert  From  Steam  to  Hot  Water  fECO-M24^:  This  ECO  studiad  th© 
convarsion  of  th©  ©xisting  staam  systam  to  a  hot  watar  systam.  Th©  cost  par 
BTUh  for  haating  using  staam  is  largar  than  th©  cost  par  BTUh  for  haating  with 
hot  watar. 

gonvert  From. .  Steam  to  Cogeneration  fECO-M2.«S^:  This  ECO  studied  the 
conversion  of  the  existing  steam  system  to  cogeneration.  Cogeneration  is 
possible  if  a  large  heat  energy  and  cooling  energy  occur  at  the  same  time  for  a 
long  period  of  time. 

Bfiduce  Hot  Water  Tamoarature  fECO-MPR\-  This  opportunity  studied  the 
energy  savings  associated  with  a  reduction  of  the  domestic  hot  water 
temperature  used  for  restrooms  and  showers.  An  energy  savings  can  be 
realized  by  lower  heat  losses  from  the  water  lines. 

gacentralize  Hot  Water  System  fECO-Mga^-  This  ECO  studied  the  breakup  of 
the  domestic  hot  water  system.  At  the  present  time  several  buildings  are  served 
from  a  hot  water  tank  located  in  one  building.  By  decentralizing  the  hot  water 
system,  the  heat  loss  can  be  decreased. 

gflmestic  Water  Pipe  insulation  fFCO-M.qn)-  This  energy  conserving 
opportunity  evaluated  the  installation  of  pipe  insulation  on  the  domestic  hot 
water  piping.  Energy  is  saved  by  reducing  the  amount  of  heat  loss. 

Jjgat  Rgcoverv  for  Laundry  fECO-M3lv  This  ECO  studied  the  addition  of  heat 
recovery  units  for  the  laundry  wash  water,  dryers,  and  steam  irons  to  recover 
water  heat. 

Water  Haating  HeatPumps  fECO-M39^:  This  ECO  studied  the  replacement  of 
the  existing  heating  and  cooling  equipment  with  a  heatpump.  In  general 
heatpumps  have  a  greater  efficiency  than  the  types  of  heating  and  cooling  in 
the  USDB  buiidings. 
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Uahtina  Levels  ^EC0-E1V  This  ECO  studied  the  reduction  in  lighting  levels  in 
areas  where  the  existing  lighting  was  considered  to  be  more  than  necessary. 

Energy  Efficient  Liahtino  Systems  fECO-E2\:  This  ECO  studied  the 
replacement  of  existing  lighting  systems  with  more  efficient  lighting  systems  of 
the  same  light  level.  The  replacement  of  lights  would  reduce  the  electrical 
consumption  of  the  lighting  system. 

Energy  Efficient  Motors  fECO-E3^:  This  ECO  studied  the  replacement  of 
existing  motors  that  operate  fans  and  pumps  with  high  efficient  motors  that  have 
a  higher  KWh  per  horsepower  rating.  The  increase  in  motor  efficiency  will 
decrease  the  amount  of  electrical  energy  used  by  the  motors. 

Non-Feasible  ECO’s 

Prevent  Air  Stratification:  This  opportunity  for  energy  savings  is  only  feasible 
where  stratification  can  occur.  The  only  places  that  were  evident  of  air 
stratification  was  the  tall  ceilings  located  In  the  cell  barracks  of  the  castle.  The 
solution  to  the  air  stratification  was  studied  in  ECO-M11,  which  looked  at 
repairing  the  castle's  air  handling  systems. 

install  Electrical  Capacitors:  This  opportunity  for  energy  savings  is  only  feasible 
where  a  power  factor  less  than  1 .0  occurs.  Based  on  a  telephone  conversation 
with  the  electrical  utility  for  the  USDS  within  Fort  Leavenworth,  no  power  factor 
charge  has  been  charged  to  the  USDB. 

install  Flow  Restrictors:  This  opportunity  for  energy  savings  occurs  in  a  facility 
where  a  large  amount  of  water  is  consumed  by  faucets  in  restrooms.  The 
USDB  does  not  have  an  extreme  number  of  restrooms  utilized  on  a  regular 
basis.  The  only  place  where  an  extreme  amount  of  water  could  be  used,  due  to 
the  number  of  people,  would  be  the  cell  barracks  where  the  cells  are  already 
designed  for  limited  use. 

install  Automatic  Shutoff  Valves:  This  opportunity  for  energy  savings  is  similar 
to  the  flow  restriction  in  that  not  an  exceedingly  amount  of  water  is  consumed  by 
the  restrooms  within  the  USDB. 
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i-auntirv  Recoygry:  The  opportunity  for  energy  savings  for  the  laundry  was 
studied  as  one  ECO  because  the  laundry  facility  was  relocated,  due  to  a 
present  project,  into  the  boiler  plant. 

Kitchen  Hgm  RPCOVf^ry:  This  opportunity  for  energy  savings  was  limited 
because  the  kitchen  was  remodeled,  due  to  a  present  project.  Some  of  the 
possible  energy  saving  opportunities  were  considered  in  other  global  ECO's. 
The  exhaust  air  and  make-up  air  systems  were  retrofitted  under  the  current 
project.  Shutting  off  appliances  when  not  being  utilized  is  an  operational 
consideration  and  not  something  that  can  be  addressed  in  an  energy  study. 

B, educe  QwtSide  Air  IntaKn:  This  opportunity  for  energy  savings  was 
incorporated  Into  ECO-A1,  a  reduction  in  infiltration.  The  energy  savings 
associated  with  heating  or  cooling  outside  air  before  ifs  use  is  encompassed  in 
reducing  the  amount  of  outside  air  infiltrating  through  window  and  door  cracks. 

Maintain  Equipment:  The  energy  associated  with  maintaining  equipment  is 
difficult  to  show  in  a  calculation  for  savings  of  equipment  repair.  To  recover  an 
energy  savings  due  to  a  maintenance  item,  the  work  was  encompassed  in 
vanous  ECO's  where  savings  could  be  shown. 

Boiler  Plant  Efficiffncie.*;:  The  energy  conserving  opportunities  for  the  boiler 
plant  were  all  combined  into  one  ECO.  Many  of  the  ECO's  relied  on  another 
ECO  to  show  a  savings.  For  instance,  the  energy  recovered  from  a  boiler 
blowdown  has  to  be  utilized  somewhere  else  to  show  a  savings.  Therefore  the 
feedwater  preheat  was  combined  with  the  blowdown  recovery. 
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EC0-A1 

REDUCE  INFILTRATION 


REDUCE  INFILTRATION 

ENERGY  CONSERVATION  OPPORTUNITY:  Frn-Ai 


PURPOSE: 


This  Energy  Conservation  Opportunity  simuiation  (ECO-A1)  analyzes  the  enerov 
savmgs  associated  with  reducing  the  amount  of  infiltration  into  the  maiorL^of  the 

'"'Ptementation  of  this  proje^  wiH  noffige  fny 
of  the  existing  window  or  door  arrangements  for  any  of  the  buildings.  ^  ^ 

SCOPE: 


additional  weatherstripping  and  caulking  to  the 

outside  ®®®'  ^^e  cracks  that  are  letting  through 

outside  air.  The  application  of  this  project  was  considered  for  the  following  buildings- 


Building  463 
Building  464 
Building  465 
Building  466 
Building  472 
Building  473 
Building  475 
Building  475A 


Building  475B 
Building  475C 
Building  475D 
Building  475E 
Building  475F 
Building  475G 
Building  475H 


MODELING  TECHNIQIIf.Q; 

liiri  the  present  infiltration  rate  for  the  windows 

A^HRAP  I  H  determined  using  an  infiltration  calculation  method  as  described  the 
hiiiiri^nf  h^fn^  calculation  handbookl.  All  of  the  exterior  windows  and  doors  for  the 
buildings  being  considered  are  shown  in  the  schedules  for  each  building  Volume  3 
The  windows  and  doors  were  then  fit  into  one  of  several  categories  dSino  rtpp 

categories  that  the  windows  fit  into  were  based  on  the  crack 
width  around  the  windows  and  the  doors.  A  loose  fitting  win^Dw  wIs  considered  X 
have  a  small  or  1/4  crack.  A  medium  fitting  window  was  considered  to  have  a  1/8" 
crack  and  a  tight  fitting  window  would  have  a  1/16"  crack.  With  the  tightness  andVhe 

^  ^1®®  ®'’®u®  determined.  A  differential  pressure  chart!  was  used  to 
find  the  driving  force,  based  on  a  wind  speed  of  10  mph  for  the  air  to  be  infiitrptpri 

ras  ditem!n^®"AtHRAE  ?' infiltration 

guidelines  for  general  constructed  buildings  state  that  the 

infiltration  total  for  the  building  is  about  1.5  air  changes  per  hour.  The  infiltration  from 
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window  and  door  cracks  should  be  approximately  10%  of  the  total  infiltration  for  the 
buildings.  The  amount  is  infiltration  calculated  for  the  buildings  considered  fell  into 
this  guideline.  This  infiltration  amount  was  entered  into  the  computer  simulation 
models  to  calculate  the  energy  usage  of  the  building.  Using  the  same  electronic 
spreadsheet,  as  shown  in  for  each  building  in  Volume  3,  a  new  window  and  door 
infiltration  value  was  determined  based  on  the  windows  and  doors  having  a  tight  fit, 
with  the  addition  of  new  weatherstripping  and  caulking.  The  ECO  infiltration  value  was 
entered  into  the  same  computer  simulation  model  and  executed  for  an  energy  usage. 
The  calculation  procedure  for  this  ECO  is  displayed  under  ECO-A1 ,  Volume  3.  The 
difference  in  the  energy  usage  before  and  after  the  implementation  of  the  ECO  was  the 
energy  savings  from  the  ECO. 

ECO  IMPLEMENTATION: 

The  method  of  implementing  this  ECO  is  not  difficult  and  could  be  completed  by  the 
maintenance  staff  with  the  walls  of  the  USDS.  In  most  cases,  each  of  the  window  or 
door  frames  needs  to  have  a  bead  of  caulk  placed  between  the  wall  and  window  or 
door  frame.  Almost  all  of  the  double  hung  windows  need  to  have  the  seal  between  the 
sashes  replaced  with  a  new  thicker  seal  with  new  rubber.  To  install 'new  rubber  seal, 
the  upper  and  lower  sash  need  to  be  separated  and  old  seal  removed  from  the  track 
that  it  sits  in.  With  the  old  seal  removed  the  new  seal  can  be  fed  into  the  channel  from 
one  of  the  ends.  The  cost  estimate  displays  the  windows  in  which  of  the  buildings 
needs  to  be  weatherstripped. 

SUMMARY: 

The  energy  savings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  in  Table  A1.1  in  million  BTU's  per  year  savings  as  determined  using  the 
computer  simulation  model  located  in  Volume  2. 

The  project  cost  is  the  construction  cost  as  determined  in  this  section  plus  6%  SIOH. 

Many  of  the  buildings  show  a  poor  energy  return  on  the  investment  of  weatherstripping 
the  windows  and  doors  because  the  buildings  are  heating  only.  This  ECO  does  not 
show  a  good  payback  because  many  of  the  buildings  are  heating  only  building. 
Another  reason  for  the  poor  payback  is  that  some  of  the  buildings  have  at  the  present 
time,  no  means  of  bringing  in  outside  air  for  current  ventilation  standards  of  15  CFM 
per  person.  The  standard  15  CFM  per  person  was  used  for  the  computer  simulations 
after  the  windows  and  doors  are  sealed.  Building  466  shows  as  unusually  low  energy 
savings  due  to  the  fact  that  the  building  has  a  base  board  radiant  heating  system  and 
no  other  energy  using  systems. 
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Building 

Number 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings 
to  Invest 
Ratio 

463 

12 

$49 

$1 1 ,254 

163.91 

0.10 

464 

9 

$42 

$5,882 

97.68 

0.15 

465 

256 

$1058 

$65,089 

11.22 

1.44 

466 

1 

$8 

$19,199 

4544.0 

0.00 

472 

62 

$265 

$26,516 

72.34 

0.22 

473 

12 

$54 

$12,985 

168.40 

0.09 

475 

15 

$59 

$8,337 

96.26 

0.17 

475A 

93 

$399 

$10,074 

17.83 

0.89 

475B 

16 

$65 

$10,380 

109.2 

0.15 

475C 

42 

$171 

$33,721 

137.01 

0.12 

475D 

48 

n  $195 

$40,013 

1  142.94 

0.11 

475E 

53 

r  $146 

$44,628 

168.33 

0.11 

475F 

89 

$365 

$40,269 

77.80 

0.21 

475G 

41 

$169 

$34,670 

146.53 

0.11 

475H 

20 

$85 

$8,017 

69.00 

0.23 

Table  A1.1 
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LIFECYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496  ^ 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  463A1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY' CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


10617. 

637. 

584. 

10654. 

0. 

10654. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

0. 

$  0. 

11.16 

0. 

B.  DIST 

$  .00 

0. 

$  0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$  0. 

17.12 

0. 

D.  NATG 

$  4.08 

16. 

$  65. 

16.15 

1050. 

E.  COAL 

$  .00 

0. 

$  0. 

13.92 

0. 

F.  TOTAL 

16. 

$  65. 

$  1050. 

3.  NON  ENERGY  SAVINGS(-i-)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  3 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  -  >  1  GO  TO  ITEM  4  - 

D  IF3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0  10 

(IF  <1  PROJECT  DOES  NOT  QUALIFY)  Mo/r;  u.io 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


163.91 


65. 

1050. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY”  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS”  2 
PROJECT  NO,  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  464A1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


$  5549. 

$  333. 

$  305. 

$  5568. 

$  0. 

$  5568. 

2.  ENERGY  SAVINGS  (+)/ COST  {-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  {1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 


UNIT  COST  SAVINGS 


FUEL 

$/MBTU(1) 

MBTUA'R(2) 

A.  ELECT 

$ 

12.44 

1. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

11. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

12. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

$ 

12. 

11.16 

134. 

$ 

0. 

17.19 

0. 

$ 

0. 

17.12 

0. 

$ 

45. 

16.15 

727. 

$ 

0. 

13.92 

0. 

$ 

57. 

$  861. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  1 1  65 

(2)  DISCOUNTED  SAVING/COST  {3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  2 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4  - 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1FW  0 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  97. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS- 2 
PROJECT  NO.  &  TITLE:  1496  ouo. 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  465A1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY- CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  {-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


61405. 

3684. 

3377. 

61619. 

0. 

61619. 


UNIT  COST  SAVINGS  ANNUAL  $ 
$/MBTU(1)  MBTU/YR(2)  ^^AVINGS(3) 


0. 

0. 

0. 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

i 

F.  TOTAL 


3.  NON  ENERGY  SAVINGS(+)  /  COST) 

A.  ANNUAL  RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


11.65 


DISCOUNT 

FACTOR(4) 

11.16 

17.19 

17.12 


DISCOUNTED 

SAVINGS(5) 

0. 
0. 
0. 


16^ 

K  * 

5492. 

16.15 

88696. 

0.  / 

13.92 

0. 

■16^ 

$ 

5492. 

$ 

88696. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 


$ 

$ 

$ 


0. 

0. 

0. 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5/1F)=  1.44 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


$ 

$ 


5492. 

88696. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  : 

PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  466A1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


18112. 

1087. 

996. 

18176. 

0. 

18176. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

0. 

$ 

0. 

11.16 

0. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

1. 

$ 

4. 

16.15 

65. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

1. 

$ 

4. 

$ 

65. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$ 

0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

21. 


(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $ 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  {2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2F548C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0  00 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


4. 

65. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


4544.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  : 

PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  472A1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


25015. 

1501. 

1376. 

25103. 

0. 

25103. 


UNIT  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

1. 

$ 

12. 

11.16 

134. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

82. 

$ 

335. 

16.15 

5410. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

83. 

$ 

347. 

$ 

5544. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$ 

0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

1830. 


(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33) 

A  IF  3D1  IS  -  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/in=  0  22 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


347. 

5544. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


72.34 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7 
PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  473A1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


12250. 

735. 

674. 

12293. 

0. 

12293. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

1. 

$ 

12. 

11.16 

134. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

15. 

$ 

61. 

16.15 

985. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

16. 

$ 

73. 

$  1119. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$  0 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

v  \j. 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

C\J 

< 

CO 

$  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

369. 


(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  -  OR  >  3C  GO  TO  ITEM  4 
B  IF_3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SiRW5/iR=,  0  09 

(IF  <1  PROJECT  DOES  NOT  QUALIFY)  ^ 


73. 

1119. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


168.40 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475A1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


7865. 

472. 

433. 

7893. 

0. 

7893. 


FUEL 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

$/MBTU{1)  MBTUA'R(2)  SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


A.  ELECT 

$ 

12.44 

B.  DIST 

$ 

.00 

C.  RESID 

$ 

.00 

D.  NATG 

$ 

4.08 

E.  COAL 

$ 

.00 

F.  TOTAL 

0. 

0. 

0. 


$ 

$ 

$ 


0. 

0. 

0. 


11.16 

17.19 

17.12 


0. 

0. 

0. 


20. 

$ 

82. 

16.15 

1324. 

0. 

$ 

0. 

13.92 

0. 

20. 

$ 

82. 

$ 

1324. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  {3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  437 

A  IF  3D1  IS  -  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


lAI) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (S|RW5/ir=  0  17 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  96.26 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY;  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475AA1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 


A.  CONSTRUCTION  COST 

$ 

9504. 

B.  SlOH 

$ 

570. 

C.  DESIGN  COST 

$ 

523. 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

$ 

9537. 

E.  SALVAGE  VALUE  COST 

-$ 

0. 

F.  TOTAL  INVESTMENT  (1D-1E) 

$ 

9537. 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 

UNIT  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(1)  MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT  $  12.44  3. 

$ 

37. 

11.16 

413. 

B.  DIST  $  .00  0. 

$ 

0. 

17.19 

0. 

C.  RESID  $  .00  0. 

$ 

0. 

17.12 

0. 

D.  NAT  G  $  4.08  122. 

$ 

498. 

16.15 

8043. 

E.  COAL  $  .00  0. 

$ 

0. 

13.92 

0. 

F.  TOTAL  125. 

$ 

535. 

$ 

8456. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$ 

0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $ 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F343A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F543C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0  89 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  17.83 


535. 

8456. 


ECO-A1 


PAGE  A1-11 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475BA1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


9793. 

588. 

539. 

9828. 

0. 

9828. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT  DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4)  SAVINGS(5) 

A.  ELECT 

$  12.44 

0. 

$ 

0. 

11.16 

0. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

22. 

$ 

90. 

16.15 

1454. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

22. 

$ 

90. 

$ 

1454. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  4 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4  - 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


A1) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=f5/in=  0  15 

(IF  <1  PROJECT  DOES  NOT  QUALIFY) 


90. 

1454. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


109.20 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475CA1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (ID-1  E) 

2.  ENERGY  SAVINGS  (+)/ COST  {-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


31812. 

1909. 

1750. 

31924. 

0. 

31924. 


UNIT  COST 

SAVINGS 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

A.  ELECT 

$ 

12.44 

0. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

57. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

57. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUALS 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

$ 

0. 

11.16 

0. 

$ 

0. 

17.19 

0. 

$ 

0. 

17.12 

0. 

$ 

233. 

16.15 

3763. 

$ 

0. 

13.92 

0. 

$ 

233. 

$  3763. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  12 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


A1) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  /SIR)=(5/1R=  0  12 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


137.01 


233. 

3763. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7 
PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475DA1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  {-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


37748. 

2265. 

2076. 

37880. 

0. 

37880. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

0. 

$ 

0. 

11.16 

0. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

65. 

$ 

265. 

16.15 

4280. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

65. 

$ 

265. 

$  4280. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$  n 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

V  V. 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

1412. 


(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R*  0  11 

(IF  <1  PROJECT  DOES  NOT  QUALIFY) 


$ 

$ 


265. 

4280. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


142.94 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDB  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475EA1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


42102. 

2526. 

2316. 

42250. 

0. 

42250. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTUA'R(2) 

ANNUAL  $ 
SAVINGS(3) 

A.  ELECT 

$  12.44 

-8. 

$ 

-100. 

B.  DIST 

$  .00 

0. 

$ 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

D.  NATG 

$  4.08 

86. 

$ 

351. 

E.  COAL 

$  .00 

0. 

$ 

0. 

F.  TOTAL 

78. 

$ 

251. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


DISCOUNT  DISCOUNTED 
FACTOR(4)  SAVINGS(5) 


11.16 

17.19 

17.12 

16.15 

13.92 


-1116. 


0. 

0. 

5669. 

0. 


$  4553. 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  15 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


A1) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


168.33 


ECO-A1 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS-  2 

PROJECT  NO.  &  TITLE:  1496  ouo. 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475FA1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


37990. 

2279. 

2089. 

38122. 

0. 

38122. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTUA'R(2) 

A.  ELECT 

$  12.44 

0. 

B.  DIST 

$  .00 

0. 

C.  RESID 

$  .00 

0. 

D.  NATG 

$  4.08 

120. 

E.  COAL 

$  .00 

0. 

F.  TOTAL 

120. 

3.  NON  ENERGY  SAVINGS(+)  /  COST{-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

0. 

11.16 

0. 

0. 

17.19 

0. 

0. 

17.12 

0. 

490. 

16.15 

7914. 

0. 

13.92 

0. 

490. 

$  7914. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  26 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


A1) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0  21 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


$ 

$ 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


77.80 


490. 

7914. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475GA1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


32708. 

1962. 

1799. 

32822. 

0. 

32822. 


UNIT  COST 

SAVINGS 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

A.  ELECT 

$ 

12.44 

0. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

55. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

55. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUALS 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAViNGS(5) 

$ 

0. 

11.16 

0. 

$ 

0. 

17.19 

0. 

$ 

0. 

17.12 

0. 

$ 

224. 

16.15 

3618. 

$ 

0. 

13.92 

0. 

$ 

224. 

$  3618. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  {3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS{+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  1194 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  R= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


lAI) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  IF)-  0 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB-1F/4  146 


224. 

3618. 


ECO-A1 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS-  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475HA1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


7563. 

454. 

416. 

7590. 

0. 

7590. 


3. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS{5) 

A.  ELECT 

$  12.44 

0. 

$ 

0. 

11.16 

0. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

27. 

$ 

110. 

16.15 

1777. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

27. 

$ 

110. 

$  1777. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$  0 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

V* 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33)  $ 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5-h3D1  )/1  F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1 B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A-i-(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2R5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  {SIR)=(5  /  1F)=  0  23 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  69.00 


110. 

1777. 


ECO-A1 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDB  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

CODES 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY! 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

DRAWING  NO. 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOL 

ECO-A1 

REDUCE  INFILTRATION 

1  QUANTITY 

1  MATERIAL 

1  LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  463 

REMOVE  OLD  SEALANT 

INSTALL  NEW  SEALANT 

830 

FT 

0.6C 

498 

1.4C 

IH 

$1 .660 

REMOVE  OLD  CAULKING/ 

INSTALL  NEW  CAULKING 

830 

FT 

0.60 

498 

1.40 

1.162 

$1 .660 

WEATHERSTRIP  WINDOWS 

239 

FT 

1.40 

335 

2.60 

621 

$956 

REMOVE  DOOR/FRAME 

2 

EA 

100.00 

200 

$200 

NEW  DOOR/FRAME 

2 

EA 

420.00 

840 

80.00 

160 

$1,000 

FINISH  HARDWARE 

2 

EA 

510.00 

1.020 

90.00 

180 

$1 .200 

PAINT 

2 

EA 

5.00 

10 

35.00 

70 

$80 

SEALANT/CAULK 

34 

FT 

0.60 

20 

1.40 

48 

$68 

MOBILIZATION 

2 

EA 

140.00 

280 

$280 

SUBTOTAL 

$3,221 

$3,883 

$7,104 

CONTINGENCY  10% 

10% 

$322 

10% 

$388 

$710 

SUBTOTAL 

$3,543 

$4,271 

$7,814 

WORK  COMP,TAX.SOC.SEC..INS 

3,50% 

$124 

13.0% 

$555 

$679 

DIRECT  COST 

$3,667 

$4,826 

$8  493 

OVERHEAD  AND  PROFIT 

25% 

$917 

25% 

$1,207 

$2,124 

SUBTOTAL 

$4,584 

$6,033 

$10,617 

CONSTRUCTION  COST 

pwri  pnojk/i  -ten 

$10,617 

1AVC-59 
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PROJECT  - - 

_ USDS  ENERGY  STUDY 

LOCATION  - - 

_ _ FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER  - 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO.  - - 

_ NONE 


DATE  PREPARED 

. _ 4/2/90 

I  BASIS  FOR  ESTIMATE 


I  ESTIMATOR 


.CODE  A  (NO  DESIGN  ( 
.CODES  (PRELIMINAR 
.CODEC  (FINAL  DESIGN) 
OTHER  ISPECIFYI 

I  CHECKED  BY 


CV  WM  1 

REDUCE  INFILTRATION 

QUANTITY 
NO.  UNIT 
UNITS  MEAS. 

IV 

PER 

UNIT 

lATERIAL 

TOTAL 

L 

PER 

UNIT 

.ABOR 

TOTAL 

1  WL. 

TOTAL 

COST 

BUILDING  464 

nc-ivuMfVCl  wLU  otALAN  i 

INSTALL  NEW  SEALANT 

697 

FT 

0.60 

418 

1.40 

976 

iti  *504 

ntiviwvc  wAULlNliNta/ 

INSTALL  NEW  CAULKING 

697 

FT 

0.60 

418 

1.40 

976 

QQyl 

WEATHERSTRIP  WINDOWS 

220 

FT 

1.40 

308 

2.60 

572 

»p  1  ,oy4 

$OOU 

_ SUBTOTAL _ 

CONTINGENCY  in% _ _ 

_ SUBTOTAL _ 

WORK  COMP.TAX.SOC.SEC..INS 

_ _ DIRECT  COST _ 

OVERHEAD  AND  PROFIT  _ 

_ SUBTOTAL _ 

_ _ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


?1,144 

$2,524 

$3  6Rfl 

$114  I 

10%i 

$252 

$366 

$1,258 

$2,776 

$4,034 

$44 

13.0% 

$361 

$406 

$1,302 

$3,137 

$4  43Q 

$326 

25% 

$784 

$1,110 

M.628 

$3,921 

$5,54Q 

$5,549 

ECO-A1 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDB  ENERGY  STUDY 

LOCATION 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

"code  b 

ARCHITECT/ENGINEER  - 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

DRAWING  NO. 

NONE 

ESTIMATOR 
_  _  DLS 

CHECKED  BY 

TOL 

ECO-A1 

REDUCE  INFILTRATION 

I  QUANTITY 

1  MATERIAL 

-ABOR 

TOTAL 

NO. 

UNITS 

iMirnn 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  465 

REMOVE  OLD  SEALANT 

INSTALL  NEW  SEALANT 

5272 

FT 

0.60 

3.163 

1.40 

7.381 

$10,544 

REMOVE  OLD  CAULKING/ 

INSTALL  NEW  CAULKING 

m 

0.60 

3,163 

1.40 

7.381 

$10,544 

WEATHERSTRIP  WINDOWS 

1850 

FT 

1.40 

2.590 

2.60 

4.810 

$7,400 

WEATHERSTRIP  DOORS 

120 

FT 

1.40 

168 

2.60 

312 

$480 

INSTALL  NEW  THRESHOLD  AT  DOORS 
(03.  05. 102.  202.  AND  3021 

6 

EA 

40.00 

240 

10.00 

60 

$300 

REPLACE  ENTRY  (06  AND  104) 

REMOVE  DOOR/FRAME 

2 

EA 

150.00 

300 

$300 

NEW  DOOR/FRAME 

2 

EA 

600.00 

1.200 

150.00 

300 

$1,500 

FINISH  HARDWARE 

2 

EA 

510.00 

1.020 

90.00 

180 

$1 .200 

PAINT 

2 

EA 

10.00 

20 

50.00 

100 

$120 

SEALANT/CAULK 

80 

FT 

0.60 

48 

1.40 

112 

$160 

MOBILIZATION 

2 

EA 

160.00 

320 

$320 

INSTALL  NEW  HALLOW  METAL  DOOR 

AND  FRAME  (01.  08.  103.  AND  301) 

REMOVE  DOOR/FRAME 

4 

EA 

100.00 

400 

$400 

NEW  DOOR/FRAME 

4 

EA 

420.00 

1.680 

80.00 

320 

$2  non 

FINISH  HARDWARE 

4 

EA 

510.00 

2.040 

90.00 

360 

$2,400 

PAINT 

4 

EA 

$5 

20 

35.00 

140 

$160 

SEALANT/CAULK 

136 

FT 

$1 

82 

1.40 

190 

$272 

MOBILIZATION 

4 

EA 

140.00 

560 

$560 

REPLACE  PAIR  OF  DOORS  (04) 

REMOVE  DOOR/FRAME 

1 

EA 

150.00 

150 

$150 

NEW  DOOR/FRAME 

1 

EA 

$840 

840 

160.00 

160 

$1  000 

FINISH  HARDWARE 

1  1 

EA 

$680 

680 

120.00 

120 

^4^  1  1  w  w  V 

$800 

PAINT 

1  1 

EA 

$20 

20 

80.00 

80 

$100 

FMr;  PORM 

1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 


DATE  PREPARED 


PROJECT 

USDB  ENERGY  STUDY 

LOCATION 

FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 
_  NONE 


ESTIMATOR 


ECO-A1 

1  QUANTITY 

REDUCE  INFILTRATION 

NO. 

UNITS 

UNIT 

MEAS. 

BUILDING  465  CONTINUED 

SEALANT/CAULK 

40 

FT 

MOBILIZATION 

1 

EA 

DLS 


MATERIAL 


TOTAL 


CHECKED  BY 
_  T 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 


ECO-A1 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2j^0 

SHEET  OF 

5  17 

rMUJty 1 

USDB  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  - - 

.  .  FORT  LEAVENWORTH.  KS 

X 

CODE  A 
cnnp  R 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFYI 

ARCHITECT/ENGINEER  - - - 

CLARK  RICHARDSON  &  BISKUP 

CODE  C 
OTHER 

UtiAWINU  NO, 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOt 

euu-Ai 

REDUCE  INFILTRATION 

1  QUANTITY 

'I  MATERIAL 

T  LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  466 

HEMOVE  OLD  SEALANT 

INSTALL  NEW  SEALANT 

152C 

)  FT 

0.6C 

912 

1.4( 

)  2 12? 

n/in 

REMOVE  OLD  CAULKING/ 

INSTALL  NEW  CAULKING 

152C 

FT 

0.6C 

912 

1.4( 

)  2.126 

$3  04n 

WEATHERSTRIP  WINDOWS 

27£ 

FT 

1.4C 

38£ 

2.6C 

71  £ 

WEATHERSTRIP  DOORS 

37 

^FT 

1.4C 

55 

2.6C 

9€ 

INSTALL  THRESHOLD  DOOR  M02I 

1 

EA 

40.00 

4C 

10.00 

1C 

INSTALL  THRESHOLD  DOOR  1201 1 

1 

EA 

80.00 

80 

20.00 

20 

REPLACE  DOORS  /1 01  AND  1051 

REMOVE  DOOR/FRAME 

2 

EA 

150.00 

300 

NEW  DOOR/FRAME 

2 

EA 

550.00 

1.100 

100.00 

200 

551  3nn 

FINISH  HARDWARE 

2 

EA 

510.00 

1.020 

90.00 

180 

PAINT 

2 

EA 

8.00 

16 

42.00 

84 

$1 .4UU 

SEALANT/CAULK 

72 

FT 

0.60 

43 

1.40 

101 

9  1  uu 

MOBILIZATION 

1 

EA 

140.00 

140 

/!n 

REPLACE  OVERHEAD  DOOR  11031 

REMOVE  DOOR/TRACK 

1 

EA 

150.00 

150 

NEW  INSULATED  DOORmiACK 

1 

EA 

850.00 

850 

250.00 

250 

551  1  nn 

MOBILIZATION 

1 

EA 

200.00 

200 

1 . 1  uu 

55onn 

SUBTOTAL 

$5,410 

$6,702 

551  o  1 1  o 

CONTINGENCY  10% 

10% 

$541 

10% 

$670 

Cp  i  41,  I  I  4 

551  Oi  1 

SUBTOTAL 

$5,951 

$7,372 

551  o  OOQ 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$208 

13.0% 

$958 

vP  1  O.O^O 

551  IfiR 

DIRECT  COST 

$6,159 

$8,330 

P  ,  1  DD 

$1 4.489 

OVERHEAD  AND  PROFIT 

25% 

$1,540 

25% 

$2,083 

553 

SUBTOTAL 

$7,699 

$10,413 

551  Q  1 1  O 

CONSTRUCTION  COST 

ENG.  FORM  150  ' 

«P  I  0, 1  1  4 

$18,112 

rw 

1AVC-59 
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_ CONSTRUCTION  COST 

ENG.  FORM  150 - 

1AVC-59 


ECO-A1 


PREVIOUS  EDITION  MAY  BE  USED 
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PROJECT  ■  - - - 

_ _ USDB  ENERGY  STUDY 

LOCATION  - - - - 

_ FOFrr  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER  - 

_ CURK  RICHARDSON  &  BIRKI  IP 

DRAWING  NO.  - 

_ NONE _ 

ECO-A1  - - 

REDUCE  INFILTRATION 


BUILDING  473 


REMOVE  OLD  SEALANT 
INSTALL  NEW  SEAI  ANT 


REMOVE  OLD  CAULKING/ 
INSTALL  NEW  CAUI  KING 


WEATHERSTRIP  WINDOWS 


INSTALL  NEW  HOLLOW  METAL  DOOR  AND 
FRAME  DOORS  04  AND  1051 


I  BASIS  FOR 


4/2/90 

ESTIMATE 


SHEET  OF 
_ _ 7  17 


Iestimator 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFYI 


CHECKED  BY 
_  TOL 


_ .  TOTAL 

PER  I  TOTAL  I  COST 

UNIT  I 


REMOVE  DOOR/FRAMF 


NEW  DOOR/FRAME 


ECO-A1 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT 

_ USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGI N  EER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 

_ NONE _ 


DATE  PREPARED 

SHEET 

OF 

4/2/90 

8 

17 

I  ESTIMATOR 


.CODE  A  (NO  DESIGN  COMPLETED) 
.CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  ISPECIFYI  _ 

1 CHECKED  BY 


ECO-A1 

1  QUANTITY 

1  MATERIAL 

i  LABOR 

TOTAL 

REDUCE  INFILTRATION 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  475 

REMOVE  OLD  SEALANT 

INSTALL  NEW  SEALANT 

850 

FT 

0.60 

510 

1.40 

1.190 

$1 .700 

REMOVE  OLD  CAULKING/ 

INSTALL  NEW  CAULKING 

850 

FT 

0.60 

510 

1.40 

1.190 

$1 .700 

WEATHERSTRIP  WINDOWS 

450 

FT 

1.40 

630 

2.60 

1.170 

S1.800 

_ SUBTOTAL _ 

CONTINGENCY  10% _ 

_ SUBTOTAL _ 

WORK  COMP.TAX.SOC.SEC..INS 

_ DIRECT  COST _ 

OVERHEAD  AND  PROFIT _ 

_ SUBTOTAL _ 

_ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


$1,650 

$3,550 

$5,200 

$165 

10% 

$355 

$520 

$1,815 

$3,905 

$5,790 

$64 

13.0% 

$508 

$572 

$1,879 

$4,413 

$6,292 

$470 

25% 

$1,103 

$1 .573 

$2,349 

$5.51 6 

$7,865 

$7,865 

ECO-A1 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

HHOJECT 

USDB  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

FOFIT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 

_ NONE 


ECO-A1 

REDUCE  INFILTRATION 


BUILDING  475A 


REMOVE  OLD  SEALANT 
INSTALL  NEW  SEALANT 


REMOVE  OLD  CAULKING/ 
INSTALL  NEW  CAULKING 


WEATHERSTRIP  WINDOWS 


ASTRAGAL  DOOR  f30A 


ESTIMATOR 


QUANTITY 


NO. 

UNITS 


DLS 


TOTAL 


CHECKED  BY 

_ _ _  T 


LABOR 


PER  TOTAL 
UNIT 


FT 

0.60 

530' 

1.40 

1.236 

FT 

0.60 

530 

1.40 

1.236 

FT 

1.40 

944 

2.60 

1.752 

FT 

6.80 

48 

1.92 

13 

TOTAL 

COST 


_ SUBTOTAL _ 

CONTINGENCY  10% _ 

_ SUBTOTAL _ 

WORK  COMP.TAX.SOC.SEC..INS 

_ DIRECT  COST _ 

OVERHEAD  AND  PROFIT _ 

_ SUBTOTAL _ 

_ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


ECO-A1 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


ECO-A1 

REDUCE  INFILTRATION 


BUILDING  475B 


REMOVE  OLD  SEALANT 
INSTALL  NEW  SEALANT 


REMOVE  OLD  CAULKING/ 
INSTALL  NEW  CAULKING 


WEATHERSTRIP  WINDOWS 


INSTALL  NEW  DOOR  HOI 


INSTALL  NEW  DOOR  (20r 


REMOVE  DOOR/FRAME 


NEW  DOOR/FRAME 


FINISH  HARDWARE 


PAINT 


SEALANT/CAULK 


MOBILIZATION 


_ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORKCOMPTAX,SOC.SEC..INS 


DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ CONSTRUCTION  COST 


ESTIMATOR 


QUANTITY  I 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


DLS 


MATERIAL 


TOTAL 


ICHECKED  BY 


LABOR 


PER  TOTAL 


REMOVE  DOOR/FRAME 

1 

EA 

NEW  DOOR/FRAME 

1 

EA 

FINISH  HARDWARE 

.1 

EA 

PAINT 

1 

EA 

SEALANT/CAULK 

34 

FT 

MOBILIZATION 

1 

EA 

420.00 


510.00 


5.00 


0.60 


100.00 


420  80.00 


510  90.00 


35.00 


1.40 


140.00 


100.00 

100 

64.00 

64 

60.00 

60 

35.00 

35 

1.40 

39 

120.00 

120 

TOTAL 

COST 


ECO-A1 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

HiliSHUBi 

PROJECT 

USDB  ENERGY  STUDY 

LOCATION  “  - - 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

CODE  a 

ARCHITECT/ENGI N  EER 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

DRAWING  NO. 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOL 

ECO-A1 

REDUCE  INFILTRATION 

I  QUANTITY 

I  MATERIAL 

T  LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  475C 

REMOVE  OLD  SEALANT 

INSTALL  NEW  SEALANT 

2244 

tFT 

0.6C 

1.346 

1.4C 

3.142 

$4,488 

REMOVE  OLD  CAULKING/ 

INSTALL  NEW  CAULKING 

2244 

FT 

0.6C 

1.346 

1.4C 

3.142 

$4  488 

WEATHERSTRIP  WINDOWS 

302C 

FT 

1.40 

4.228 

2.6C 

7.852 

$12  080 

SUBTOTAL 

$6,921 

$14,135 

$21  05fi 

CONTINGENCY  10% 

10% 

$692 

10% 

$1,414 

$2,106 

SUBTOTAL 

$7,613 

$15,549 

$23  162 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$266 

13.0% 

$2,021 

$2,287 

DIRECT  COST 

$7,879 

$17,570 

$25  44Q 

OVERHEAD  AND  PROFIT 

25% 

$1,970 

25% 

$4,393 

$6  363 

SUBTOTAL 

$9,849 

$21 .963 

$31  612 

CONSTRUCTION  COST 

ENG.  FORM 

$31,812 

1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 


DATE  PREPARED 


PROJECT 

USDS  ENERGY  STUDY 

LOCATION 

FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 
_ NONE 


ECO.A1 

REDUCE  INFILTRATION 


BUILDING  475D 


REMOVE  OLD  SEALANT 
INSTALL  NEW  SEALANT 


REMOVE  OLD  CAULKING/ 
INSTALL  NEW  CAULKING 


QUANTITY 


NO. 

UNITS 


ESTIMATOR 
_  DLS 


MATERIAL 


PER  TOTAL 
UNIT 


CHECKED  BY 
_  T 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

SHEET  OF 

i.q  17 

PROJECT 

USDB  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  - - - - 

FORT  LEAVENWORTH,  KS 

X 

_CODEA 

CODE  R 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY^ 

ARCHITECT/ENGINEER  - 

CLARK  RICHARDSON  &  BISKUP 

CODE  C 
OTHER 

DRAWING  NO. 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOI 

tCO-A1 

REDUCE  INFILTRATION 

1  QUANTITY 

I  MATERIAL 

T  LABOR 

TOTAL 

NO. 

UNITS 

IB 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  475E 

REMOVE  OLD  SEALANT 

INSTALL  NEW  SEALANT 

280C 

FT 

0.6C 

1.68C 

1.4C 

3.92C 

35  600 

REMOVE  OLD  CAULKING/ 

INSTALL  NEW  CAULKING 

280C 

FT 

0.6C 

1.4C 

3.920 

35  600 

WEATHERSTRIP  WINDOWS 

2407 

'FT 

1.40 

3.370 

2.60 

6.258 

39  628 

REPLACE  PAIR  DOORS  (40A) 

REMOVE  DOOR/FRAME 

1 

EA 

150.00 

150 

3150 

NEW  DOOR/FRAME 

1 

EA 

840.00 

840 

160.00 

160 

31  000 

FINISH  HARDWARE 

1 

EA 

680,00 

680 

120.00 

120 

$800 

PAINT 

1 

EA 

20.00 

20 

80.00 

80 

$100 

SEALANT/CAULK 

42 

FT 

0.60 

25 

1.40 

59 

$84 

MOBILIZATION 

1 

EA 

160 

$160 

REPLACE  PAIR  DOORS  MOA) 

REMOVE  DOOR/FRAME 

1 

EA 

150.00 

150 

$150 

NEW  DOOR/FRAME 

1 

EA 

935.00 

935 

165.00 

165 

$1  100 

FINISH  HARDWARE 

1 

EA 

680.00 

680 

120.00 

120 

$800 

PAINT 

1 

EA 

25.00 

25 

95.00 

3120 

SEALANT/CAULK 

44 

FT 

0.60 

26 

1.40 

$88 

MOBILIZATION 

1 

EA 

160.00 

160 

$160 

REPUCE  PAIR  DOORS  /40A) 

REMOVE  DOOR/FRAME 

1 

EA 

150.00 

150 

$150 

NEW  DOOR/FRAME 

1  I 

EA 

HIBII 

180.00 

180 

Si  ?nn 

FINISH  HARDWARE 

1 

EA 

680.00 

680 

1 20.00 

120 

3800 

PAINT 

1  I 

EA 

30.00 

30 

110.00 

110 

SEALANT/CAULK 

46  I 

=T 

0.60 

28 

1.40 

64 

vP  P 

$92 

MOBILIZATION 

1  f 

EA 

160.00 

160 

$160 

ENG.  FORM  - - ^ 

1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 

FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


ECO-A1 

REDUCE  INFILTRATION 


BUILDING  475E  CONTINUED 


I  ESTIMATOR 


_ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SEC..INS 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_  SUBTOTAL 


_ CONSTRUCTION  COST 


ENG.  FORM  150 
1AVC-59 


QUANTITY 


NO. 


DLS 


TOTAL 


CHECKED  BY 
_ T 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 


28,082 


2,808 


30.890 


2.791 


33,681 


8.421 


42,102 


42.102 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT  - - - - ' - 

USDS  ENERGY  STUDY 

LOCATION  - - — - - - 

_ _ FORT  LEAVENWORTH.  KS 

AHCHITECT/ENGINEER  - - - - - 

_  CLARK  RICHARDSON  &  BISKI  IP 

DRAWING  NO.  lESTIMATOR 

_ NONE 


ECO-A1  - 

REDUCE  INFILTRATION  i  nq.  I  UNIT  I  PER 

- - - - _ I  UNITS  ImEAS.I  UNIT 

BUILDING  475F 


REMOVE  OLD  SEALANT 
INSTALL  NEW  SEAI  ANT 


REMOVE  OLD  CAULKING/ 
INSTALL  NEW  CAUL  KING 


DATE  PREPARED 

-  _  4/2/90 

[BASIS  FOR  ESTIMATE 


SHEET  OF 
_ _ 15 


DLS 


TOTAL 


.CODE  A  (NO  DESIGN  COMPLETED) 
.CODE  B  (PRELIMINARY  DESIGN) 
.CODEC  (FINAL DESIGN) 

OTHER  ISPECIFY1  _ 

CHECKED  BY 
_  TOL 


TOTAL 

COST 


TOTAL 


ECO-A1 
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CONSTRUCTION  COST  ESTIMATE 


IDATE  PREPARED 


PROJECT 

USDB  ENERGY  STUDY 

LOCATION 

FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP  1 

DRAWING  NO. 
_  NONE 


ECO-A1 

REDUCE  INFILTRATION 


BUILDING  475G 


REMOVE  OLD  SEALANT 
INSTALL  NEW  SEALANT 


REMOVE  OLD  CAULKING/ 
INSTALL  NEW  CAULKING 


_ _ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SEC.JNS 


_  DIRECT  COST 


OVERHEAD  AND  PROFIT 


_  SUBTOTAL 


_ _ CONSTRUCTION  COST 


ESTIMATOR 


QUANTITY 


NO,  UNIT  PER 
UNITS  MEAS.  UNIT 


DLS 


MATERIAL 


TOTAL 


CHECKED  BY 
_  T 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 
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ICONSTRUCTION  COST  ESTIMATE 


DATE  PREPARED 

_  4/2/90 


BASIS  FOR  ESTIMATE 


PROJECT 

_ USDB  ENERGY  STUDY  _ 

LOCATION  ~ 

_ FORT  LEAVENWORTH.  KS _ 

ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP  _ 

DRAWING  NO.  (ESTIMATOR 

_ NONE _  I _ DLS 

ECO-AI  QUANTITY  I  MATERIAL 

REDUCE  INFILTRATION  NO.  |  UNIT  PER  I  TOTAL 

_ _ _ _  UNITS  IMEAS.  UNIT  I 

BUILDING  475H _ 

REMOVE  OLD  SEALANT 

INSTALL  NEW  SEALANT _ 

REMOVE  OLD  CAULKING/ 

INSTALL  NEW  CAULKING 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL DESIGN) 

OTHER  (SPECIFY 


CHECKED  BY 
_  TOL 


_ LABOR  TOTAL 

PER  TOTAL  COST 

UNIT 


I 


ECO-A1 
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DOUBLE  GLAZED  WINDOWS 


ENERGY  CONSERVATION  OPPORTUNITY:  ECO-A2 


PURPOSE: 


This  Energy  Conservation  Opportunity  simulation  {ECO-A2)  analyzed  the  energy 
savings  associated  with  reducing  the  amount  of  heat  transfer  to  and  from  the  buildings 
by  conduction  through  the  glass  or  plastic  in  the  windows.  The  implementation  of  this 
ECO  will  not  change  the  number  or  location  of  any  of  the  windows. 

SCOPE: 


The  ECO  simulation  (ECO-A2)  changed  the  windows  in  some  of  the  buildings  from  a 
single  paned  plastic  or  glass  to  double  glazed.  The  application  of  this  project  was 
considered  for  the  following  buildings: 


Building  450 

Building  475D 

Building  465 

Building  475E 

Building  475 

Building  475F 

Building  475C 

Building  475G 

MODELING  TECHNIQUES: 


The  amount  of  heat  loss  or  gain  through  the  existing  windows  was  simulated  using  the 
"Trace  Ultra"  computer  program.  All  of  the  exterior  windows  considered  for 
replacement  are  shown  in  the  window  schedules  for  each  building,  Volume  5.  The 
windows  to  be  replaced  have  a  coefficient  of  heat  transfer  (U-value)  associated  with 
the  heat  conduction  through  the  window  material.  This  U-value  was  entered  into  the 
computer  program  and  used  to  calculate  the  amount  of  energy  used  by  the  building. 
The  new  double  glazed  windows  have  a  new  U-value  that  was  used  in  the  computer 
program  to  calculate  the  amount  of  energy  used  if  the  windows  were  replaced.  Table 
A2.1  displays  the  U-values  used  for  the  existing  single  glazed  windows.  All  of  the 
windows  being  replaced  will  be  replaced  with  double  glazed  windows  with  the  U- 
values  shown  in  the  Table  A2.1 .  If  the  windows  were  replaced  the  tightness  of  the 
window  would  increase,  thus  a  reduction  in  infiltration  would  occur.  The  reduction  in 
infiltration  due  to  weatherstripping  and  caulking  as  calculated  in  ECO-A1  of  this  report 
would  be  valid  for  this  ECO  also.  The  new  infiltration  as  calculated  in  ECO-A1  will  be 
entered  into  the  computer  model  for  the  ECO-A2  execution.  The  difference  in  the 
energy  usage  before  and  after  the  implementation  of  the  ECO  was  the  energy  savings 
from  the  ECO. 
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Building 

Number 

Existing  Window 
Type 

Existing 

U-value 

New 

U-value 

450 

Single  Plastic 

0.81 

0.52 

465 

Single  Plastic 

0.81 

0.52 

475 

Single  Pane  Glass 

0.81 

0.52 

475C 

Single  Pane  Glass 

0.81 

0.52 

475D 

Single  Pane  Glass 

0.81 

0.52 

475F 

Single  Pane  Glass 

0.81 

0.52 

475G 

Single  Pane  Glass 

0.81 

0.52 

Table  A2.1 


ECO  IMPLEMENTATION: 

The  implementation  of  this  ECO  would  not  change  the  physical  appearance  of  any  of 
the  buildings  being  considered  for  the  window  replacement.  The  windows  that  would 
be  replaced  are  listed  in  the  cost  estimate  in  this  section  of  the  report.  To  remove  the 
existing  window  in  most  cases  a  skilled  carpenter  can  remove  the  majority  of  the 
windows  from  outside  the  building  with  a  ladder.  The  entire  window  would  be 
removed  and  a  new  double  glazed  window  of  the  same  size  would  be  installed  and 
weatherstripped  around  the  casing  on  the  inside  and  outside.  The  new  double  glazed 
windows  would  be  the  same  in  size,  function,  and  operation.  This  ECO  would  need  to 
be  implemented  during  seasonally  adequate  times,  possibly  in  the  spring  or  fall.  The 
replacement  of  the  windows  in  the  castle  cell  barracks  would  have  to  be  scheduled  so 
as  not  to  have  the  building  unsecured  for  any  long  periods  of  time. 

SUMMARY: 


The  energy  savings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  below  in  Table  A2.2  in  million  BTU's  per  year  as  determined  using  the 
computer  simulation  model. 

The  project  cost  is  the  construction  cost  as  determined  in  the  following  pages  plus  6% 
SlOH  is  shown  in  Table  A2.2. 

The  only  buildings  considered  for  this  energy  saving  opportunity  were  buildings  where 
the  windows  have  not  already  been  replaced  with  insulated  windows.  Buildings  450 
and  465  are  cooling  buildings  but  have  a  tremendous  amount  of  windows.  The  rest  of 
the  buildings  considered  were  heating  only  buildings  and  a  payback  is  not  feasible. 
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Building 

Number 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings 
to  Invest 
Ratio 

450 

104 

$455 

$36,091 

74.60 

0.21 

465 

217 

$892 

$391,395 

414.93 

0.04 

475 

78 

$317 

$111,196 

331.03 

0.05 

475C 

161 

$658 

$640,908 

318.52 

0.05 

475D 

237 

$967 

254.16 

0.06 

475F 

186 

$761 

$755,356 

323.81 

0.05 

475G 

164 

$671 

$640,908n 

312.81 

0.05 

Table  A2.2 


EC0-A2 


PAGE  A2-3 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1 .035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS:  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  450A2 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1  A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (ID-IE) 


$  34048. 

$  2043. 

$  1873. 

$  34168. 

-$  0. 

$  34168. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


FUEL 


UNIT  COST  SAVINGS  ANNUALS  DISCOUNT  DISCOUNTED 

$/MBTU(1)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


A.  ELECT 

$ 

12.44 

4. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

.  $ 

.00 

0. 

D.  NATG 

$ 

4.08 

100. 

E.  COAL 

$ 

.00 

0. 

50. 

11.16 

558. 

0. 

17.19 

0. 

0. 

17.12 

0. 

408. 

16.15 

6589. 

0. 

13.92 

0. 

F.  TOTAL 


104.  $  458. 


$  7147. 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  2359. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF3D1  IS<3C  CALC  SIR  =  (2F5+3D1)/1F)=  _ 

C  IF3D1BIS  =  >1  GOTOITEM4 
DIF3D1BIS<1  PROJECT  DOES  NOT  QUALIFY 


0. 


11.65 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


$  7147. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  0.21 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  74.60 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY;  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1 .035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDB  REGION  NOS.  7  CENSUS:  2 

PROJECT  NO.  &  TITLE;  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  465A2 

ANALYSIS  DATE;  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY;  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B-t-1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 


$  369241. 

$  22154. 

$  20308. 

$  370533. 

-$  0. 

$  370533. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

1. 

$ 

12. 

11.16 

134. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

216. 

$ 

881. 

16.15 

14228. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

217. 

$ 

893. 

$  14362. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$  0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

d'  n 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1 )  $ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(-h)  /COST(-)  (3A2+3Bd4)  $ 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  4739. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  {2F5+3D1  )/1  F)=  _ 

C  IF  3D1 B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3-H3A-h(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5-t-3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  0.04 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  414.93 


893. 

14362. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1 .035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS:  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475A2 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A-f1B-)-1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 


$  104902. 

$  6294. 

$  5770. 

$  105269. 

-$  0. 

$  105269. 


2. 


ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


$ 

$ 

$■ 

$ 

$ 


UNIT  COST 
$/MBTU(1) 

12.44 
.00 
.00 
4.08 
.00 


SAVINGS 

MBTU/YR(2) 

0. 

0. 

0. 

78. 

0. 

78. 


$ 

$ 

$ 

$ 

$ 


ANNUALS 

SAVINGS(3) 

0. 
0. 
0. 
318. 
0. 


DISCOUNT 

FACTOR(4) 

11.16 

17.19 

17.12 

16.15 

13.92 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


318. 


11.65 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(-h)/COST(-)  (3A2+3Bd4) 


DISCOUNTED 
SAVINGS(5)  • 

0. 

0. 

0. 

5136. 

0. 

5136. 


$ 

$ 

$ 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  1695. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF3D1  IS<3CCALC  SIR  =  (2F5+3D1)/1F)=  _ 

C  IF  3D1 B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1 B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 


0. 

0. 

0. 


318. 

5136. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  / 1  F)=  0.05 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  331.03 


ECO-A2 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATIONS  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  ' 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475CA2 

ANALYSIS  DATE:  03-30-90  ECONOMIC  UFE  25  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  -$ 

F.  TOTAL  INVESTMENT  (1D-1E)  $ 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS.  UNIT  COST  &  DISCOUNTED  SAVINGS 


STUDY:  USDBAE 
LCCID  1.035- 
CENSUS:  2 


UNIT  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

A.  ELECT 

$ 

12.44 

0. 

$  0. 

11.16 

B.  DIST 

$ 

.00 

0. 

$  0. 

17.19 

C.  RESID 

$ 

.00. 

0. 

$  '  0. 

17.12 

D.  NATG 

$ 

4.08 

161. 

$  657. 

16.15 

E.  COAL 

$ 

.00 

0. 

$  0. 

13:92 

F.  TOTAL 

161. 

$  657. 

208538. 

12512. 

11470. 

209268. 

0. 

209268. 


DISCOUNTED 

SAVINGS(5) 

0. 

0. 

0. 

.  10611. 

0. 

10611. 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


11.65 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-)  (3A2+3Bd4) 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5/1F)= 


0.05 


$ 

$ 

$ 


0. 

0. 

0. 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  3502. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)=  _ 

C  IF  3D1 B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1 B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 


657. 

10611. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


318.52 


ECO-A2 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1 .035 

INSTALLATION  &  LOCATION;  FORT  LEAVENWORTH  -  USDB  REGION  NOS.  7  CENSUS;  2 

PROJECT  NO.  &  TITLE;  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  475DA2 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 


$  244911. 

$  14695. 

$  13470. 

$  245768. 

-$  0. 

$  245768. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR  (4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

0. 

$ 

0. 

11.16 

0. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00. 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

237. 

$ 

967. 

16.15 

15617. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

237. 

$ 

967. 

$ 

15617. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1 

) 

11.65 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-)  (3A2+3Bd4)  $ 


D.  PROJECT  NON  ENERGY  OUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  5154. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)=  _ 

C  IF  3D1 B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A-h(3B1  D/(YEARS  ECONOMIC  LIFE))  $  967. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5-H3C)  $  15617. 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  0.06 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  254.16 


ECO-A2 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.035 

INSTALLATIONS  LOCATION;  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS:  2 

PROJECT  NO.  &  TITLE;  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  475FA2 

ANALYSIS  DATE;  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B-t-1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (ID-IE) 


$  244911. 

$  14695. 

$  13470. 

$  245768. 

-$  0. 

$  245768. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

A.  ELECT 

$  12.44 

0. 

$ 

B.  DIST 

$  .00 

0. 

$ 

C.  RESID 

$  .00 

0. 

$ 

D.  NATG 

$  4.08 

186. 

$ 

E.  COAL 

$  .00 

0. 

$ 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SAViNGS(3) 

FACTOR(4) 

SAVINGS(5) 

0. 

11.16 

0. 

0.  . 

17.19 

0. 

0. 

17.12 

0. 

759. 

16.15 

12258. 

0. 

13.92 

0. 

F.  TOTAL 


186.  $  759. 


$  12258. 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


$  0. 

$  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  4045. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)=  _ 

C  IF  3D1 B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1 B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/{YEARS  ECONOMIC  LIFE))  $ 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


$  12258. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  0.05 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  323.81 


ECO-A2 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1 .035 

INSTALLATIONS  LOCATION;  FORT  LEAVENWORTH  -  USDB  REGION  NOS.  7  CENSUS:  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1 990  DISCR ETE  PORTION  NAM E :  475GA2 

ANALYSIS  DATE;  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 


$  208538. 

$  12512. 

$  11470. 

$  209268. 

-$  0. 

$  209268. 


2.  ENERGY  SAVINGS  {+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


FUEL 


UNIT  COST  SAVINGS  ANNUALS  DISCOUNT 

$/MBTU{1)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4) 


A.  ELECT 

$ 

12.44 

B.  DIST 

$ 

.00 

C.  RESID 

$ 

.00 

D.  NATG 

$ 

4'.  08 

E.  COAL 

$ 

.00 

0.  $  0. 

0.  $  0. 

0.  $  0. 

164.  $  669. 

0.  $  0. 


11.16 

17.19 

17.12 

16.15- 

13.92 


DISCOUNTED 

SAVINGS(5) 


0. 

0. 

0. 

10804. 

0. 


F.  TOTAL 


164.  $  669. 


$  10804. 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  3565. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF3D1  IS<3CCALC  SIR  =  (2F5+3D1)/1F)=  _ 

C  IF  3D1 B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


0. 


11.65 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3-^A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 


669. 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


$  10804. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  0.05 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  312.81 


ECO-A2 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

USDS  ENERGY  STUDY 


LOCATION 

FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP _ 


DRAWING  NO 

NONE  _ 


ECO-A2  QUANTITY 

WINDOW  REPLACEMENT  NO. 


BUILDING  450 _ 


INSTALL  ALUMINUM  DOUBLE  PANE 
INSULATED  PROJECTION/FIXED  WINDOWS 


MOBILIZATION 


DATE  PREPARED 

4/2/90 


BASIS  FOR  ESTIMATE 


ESTIMATOR 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
’codec  (FINAL DESIGN) 

’other  (SPECI 


CHECKED  BY 


MATERIAL 

I  LABOR 

TOTAL 

PER 
UNIT  i 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

SUBTOTAL 


CONTINGENCY  10% 


SUBTOTAL 


WORK  COMP.TAX.SOC.SEC..INS 


DIRECT  COST 


OVERHEAD  AND  PROFIT 


SUBTOTAL 


CONSTRUCTION  COST 


$1,224 


27,238 


$6,810 


$34,048 


$34,048 


ECO-A2 


PREVIOUS  EDITION  MAY  BE  USED 


PAGE  A2-11 


CONSTRUCTION  COST  ESTIMATE 


IDATE  PREPARED 


PROJECT 

USDS  ENERGY  STUDY 

LOCATION 

FORT  LEAVENWORTH.  KS 

lARCHITECT/ENGINEER 

_ 

CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 

NONE 


ECO.A2 

WINDOW  REPLACEMENT 


BUILDING  465 


INSTALL  ALUMINUM  DOUBLE  PANE 


QUANTITY 


NO. 

UNITS 


ESTIMATOR 

DLS 


MATERIAL 


PER  TOTAL 
UNIT 


ICHECKED  BY 


LABOR 


PER  TOTAL 
UNIT 


MOBILIZATION 


6019 

SOFT 

6019 

SOFT 

4.41 

26,544 

1.00 

6.019 

TOTAL 

COST 


$250,451 


$ 


ECO-A2 


PREVIOUS  EDITION  MAY  BE  USED 


PAGE  A2-12 


CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 
_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_  NONE 


ECO.A2 

WINDOW  REPLACEMENT 


BUILDING  475 


INSTALL  ALUMINUM  DOUBLE  PANE 


ESTIMATOR 


QUANTITY 


ICHECKED  BY 


MATERIAL 

LABOR  1 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

MOBILIZATION 


o 

SOFT 

L  1710 

SOFT 

4.41 

7.541 

1.00 

1.710 

TOTAL 

COST 


ECO-A2 


PREVIOUS  EDmON  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

USDS  ENERGY  STUDY 


LOCATION 

FORT  LEAVENWORTH,  KS 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 

NONE 


ECO-A2  QUANTITY 

WINDOW  REPLACEMENT  NO. 

UNITS 


BUILDING  475C 


INSTALL  ALUMINUM  DOUBLE  PANE 

INSULATED  PROJECTION/FIXED  WINDOWS  4323  SO  FT  27.99 


DATE  PREPARED 

4/2/90 


BASIS  FOR  ESTIMATE 


ESTIMATOR 


CODE  A  {NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
‘CODEC  (FINAL  DESIGN) 

‘other  fSPECr 


CHECKED  BY 


DLS 


TOTAL 


LABOR  I 

TOTAL 

PER  , 
UNIT  I 

TOTAL 

COST 

MOBILIZATION 


SUBTOTAL 


CONTINGENCY  10% 


SUBTOTAL 


WORK  COMPTAX.SOC.SEC.JNS 


DIRECT  COST 


OVERHEAD  AND  PROFIT 


SUBTOTAL 


CONSTRUCTION  COST 


ENG.  FORM  150 
1AVC-59 


$144,388 


$14,439 


$158,827 


$8,003 


$166,830 


$41,708 


$208,538 


$208,538 


ECO-A2 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

USDS  ENERGY  STUDY 

LOCATION 

FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER 

_ 

CLARK  RICHARDSON  &  BISKUP 

DATE  PREPARED 

4/2/90 


BASIS  FOR  ESTIMATE 


SHEET  OF 
5 


DRAWING  NO. 

_ _ NONE 


ECO-A2 

WINDOW  REPLACEMENT 


I  ESTIMATOR 


QUANTITY 


NO,  UNIT 
UNITS  MEAS. 


DLS 


MATERIAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  fSPECI 


CHECKED  BY 

TOL 


_ LABOR _  TOTAL 

PER  TOTAL  COST 

UNIT 


■ 


BUILDING  475D 


INSTALL  ALUMINUM  DOUBLE  PANE 
INSULATED  PROJECTION/FIXED  WINDOWS  5077  SO  FT  27.99  142105 


MOBILIZATION 


4.41 

22,390! 

SI  64.495 

1.00 

5.077 

$5,077 

_  SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SPC.  IN.S 


_ _ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


ECO-A2 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

SHEET  OF 

6  7 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 

FORT  LEAVENWORTH,  KS 

X 

CODE  A 
"CODE  B 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY) 

ARCHITECT/EN  G1 N  EER 

CLARK  RICHARDSON  &  8ISKUP 

CODEC 

OTHER 

DRAWING  NO. 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOL 

ECO.A2 

WINDOW  REPLACEMENT 

1  QUANTITY 

1  MATERIAL 

1  LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  475F 

INSTALL  ALUMINUM  DOUBLE  PANE 
INSULATED  PROJECTION/FIXED  WINDOWS 

5077 

SOFT 

27.99 

142,105 

4.41 

22.39C 

$164,495 

MOBILIZATION 

5077 

SOFT 

1.00 

5,077 

$5,077 

SUBTOTAL 

$142,105 

$27,467 

$169,572 

CONTINGENCY  10% 

10% 

$14,211 

10% 

$2,747 

$1 6.958 

SUBTOTAL 

$1 56.316 

$30,214 

$186,530 

WORK  COMP.TAX.SOC.SEC.JNS 

3.50% 

$5,471 

13.0% 

$3,928 

$9,399 

DIRECT  COST 

$161 .787 

$34,142 

$195,929 

OVERHEAD  AND  PROFIT 

25% 

$40,447 

25% 

$8,535 

$48,982 

SUBTOTAL 

$202,234 

$42,677 

$244.91 1 

CONSTRUCTION  COST 

$244,911 

ENG.  FORM  150 
1AVC-59 


ECO-A2 


PREVIOUS  EDITION  MAY  BE  USED 


PAGE  A2-16 


CONSTRUCTION  COST  ESTIMATE 


PROJECT 

USDS  ENERGY  STUDY 


LOCATION 

FORT  LEAVENWORTH,  KS 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_  NONE 


ECO-A2  QUANTITY 

WINDOW  REPLACEMENT  NO. 


DATE  PREPARED 

4/2/90 


BASIS  FOR  ESTIMATE 


ESTIMATOR 

DLS 


MATERIAL 


PER  TOTAL 
UNIT 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
“CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY 


CHECKED  BY 

TOL 


_ LABOR  TOTAL 

“per  TOTAL  COST 

UNIT 


BUILDING  475G 


INSTALL  ALUMINUM  DOUBLE  PANE 

INSULATED  PROJECTION/FIXED  WINDOWS  4323  SO  FT  27.99 


MOBILIZATION 


4.41 

19.064 

$140,065 

1.00 

4,323 

$4,323 

SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SEC.JNS 


DIRECT  COST 


OVERHEAD  AND  PROFFT 


_ _  SUBTOTAL 


_ CONSTRUCTION  COST 


$144,388 


$14,439 


158.827 


$8,003 


$166,830 


$41 .708 


208,538 


208.538 
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EC0-A3  ECONOMIC  ANALYSIS 


STEAM  CONSUMPTION 

ELECTRIC  CONSUMPTION 

BUILDING 

NUMBER 

BASE 

ENERGY 

(THERMS) 

ECO-A3 

LOAD 

(THERMS) 

ENERGY 

SAVINGS 

(MBTU) 

BASE 

LOAD 

(KW) 

ECO-A3 

LOAD 

(KW) 

ENERGY 

SAVINGS 

(MBTU) 

TOTAL 
SAVINGS 
($) _ 

EC0-A3 


ATTIC  INSULATION 


m 


ATTIC  INSULATION 


ENERGY  CONSERVATION  OPPORTUNITY:  ECQ.A3 


EJLipPQgE; 

This  Energy  Conservation  Opportunity  simulation  (ECO-A3)  analyzes  the  energy 
savings  associated  with  reducing  the  amount  of  heat  transferred  through  the  attic  and 
roof  of  a  building.  The  implementation  of  this  ECO  will  not  change  the  appearance  of 
any  of  the  buildings  being  considered. 

SCOPE: 

The  ECO  sirnulation  (ECO-A3)  adds  additional  attic  insulation  to  decrease  the  heat 
transfer  rate  into  or  out  of  the  building.  The  increased  insulation  can  be  added  in  the 
attics  of  the  buildings  be  considered.  The  application  of  this  project  was  considered 
for  the  buildings  listed  in  Table  A3.1. 


Building 

Number 

Insulated 

Section 

463 

Entire  Attic 

464 

Entire  Attic 

472 

North  End  of  Attic 

475 

Entire  Attic 

475E 

Stage  Area  Attic 

Table  A3.1 


MODELING  TECHNIQUES; 

The  heat  transfer  rate  through  the  attic  were  simulated  using  the  "Trace  Ultra" 
computer  program.  The  coefficient  of  heat  transfer  (U-value)  for  the  existing  roof  was 
determined  using  the  ASHRAE  load  calculation  handbook’^.  The  U-value  for  the 
entire  roof  is  the  sum  of  the  U-values  for  each  of  the  materials  that  make  up  the  attic 
and  roof  construction.  Tho  calculation  of  aach  U-valu©  is  locatad  in  tha  appendix  with 
the  base  load  run  for  each  building.  Next,  the  U-value  for  the  attic  with  additional 
insulation  was  determined  and  entered  into  the  computer  modei  of  the  buiiding.  The 
existing  and  new  U-values  calculated  in  the  appendix  are  summarized  in  Table  A3  2 
along  with  a  description  of  the  method  of  insulation.  The  difference  in  the  energy 
usage  before  and  after  the  implementation  of  the  ECO  was  the  energy  savings  from 
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Building 

Number 

Existing 

U-Vaiue 

New 

U-Vaiue 

Insulation  Description 

463 

0.104 

0.025 

Addition  of  10"  batt  insulation  in  the 
attic  between  the  joist. 

464 

0.342 

0.030 

Addition  of  10"  batt  insulation  in  the 
attic  between  the  joist. 

472 

0.134 

0.027 

Addition  of  10"  batt  insulation  in  the 
attic  between  the  joist. 

475 

0.240 

0.029 

Addition  of  10"  batt  insulation  in  the 
attic  under  plywood  between  the  joist. 

475 E 

0.488 

0.030 

Addition  of  10"  batt  insulation  in  new 
furring  channels  in  the  attic. 

Table  A3.2 


ECO  IMPLEMENTATION: 

The  implementation  of  this  ECO  in  all  but  one  of  the  buildings  is  not  difficult  and  can  be 
completed  by  the  maintenance  staff  within  the  walls  of  the  USDS.  In  all  of  the  cases 
for  the  different  buildings,  the  addition  of  insulation  is  in  the  attic  of  the  bui'dings 
between  the  joists  or  roof  rafters.  The  batt  insulation,  is  delivered  in  plastic  wrapped 
rolls.  The  insulation  is  moved  to  the  attic  unwrapped  and  stapled  between  the  joists  or 
roof  rafters  with  a  standard  staple  gun  using  1/2"  staples. 

SUMMARY: 

The  energy  savings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  below  in  Table  A3.3  in  million  BTU's  per  year  savings  as  determined  using  the 
computer  simulation  model. 

The  project  cost  is  the  construction  cost  as  determined  in  this  section  plus  6%  SIOH. 

Building  475E  does  not  show  as  well  a  payback  as  the  other  buildings  because  of  the 
areas  adjacent  to  the  newly  insulated  section  are  heating  only  and  the  installation  cost 
is  relatively  high. 


ECO-A3 


PAGE  A3-2 


Building 

Number 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings 
to  Invest 
Ratio 

463 

51 

$462 

7.05 

1.71 

464 

80 

$267 

$3143 

12.18 

1.48 

472 

34 

$194 

$886 

0.09 

1 78.57 

475 

142 

$4868 

7.96 

2.03 

475E 

40 

$169 

$32316 

187.69 

0.09 

Table  A3.3 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  463A3 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


3287. 

197. 

181. 

3299. 

0. 

3299. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT  DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4)  SAVINGS(5) 

A.  ELECT 

$  12.44 

31. 

$ 

386. 

11.16 

4308. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

20. 

$ 

82. 

16.15 

1324. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

51. 

$ 

468. 

$ 

5632. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  {3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  18 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1R= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


lAI) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F343A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F543C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  171 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  7.05 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  464A3 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


3143. 

189. 

173. 

3155. 

0. 

3155. 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


UNIT  COST 
$/MBTU(1) 

$  12.44 

$  .00 

$  .00 

$  4.08 

$  .00 


SAVINGS 

MBTUA'R(2) 

0. 

0. 

88. 

0. 

80. 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


$ 

$ 

$ 

$ 

$ 


ANNUAL  $ 
SAVINGS(3) 


0. 

0. 

359. 

0. 


DISCOUNT 

FACTOR(4) 

11.16 

17.19 

17.12 

16.15 

13.92 


$ 


DISCOUNTED 

SAVINGS(5^^^ 

0. 

0. 

5798. 

/ss 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST  ■r\ 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  i^js: 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4  ^  ' 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1BIS->1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  / 1  R= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


ys'-f  * 

JMS- 


0. 

0. 

0. 


M82r 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCin  1 

Pffnfn^ LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS:  2 

rnUJtuI  NU.  &  TITLE*  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  472A3 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  {1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


836. 

50. 

46. 

839. 

0. 

839. 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


UNIT  COST  SAVINGS 
$/MBTU(1)  MBTUA'R(2) 


ANNUAL  $ 
SAVINGS(3) 

0. 

0. 

_9267r-//A/j^ 

0. 


DISCOUNT 

FACTOR(4) 


11.16 

17.19 

17.12 

16.15 

13.92 


^28tr 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


DISCOUNTED 

SAVINGS(5) 

0. 

0. 

J49662r-/77;;,(?/ 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  1 1  65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33) 

A  IF  3D1  IS  s  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


$  -49440r 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F543C) 


0. 

0. 

0. 


-9281^ 


149848.- 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5  / 1  F)=  ITSrSr^  ^ 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


26 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALUTION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475A3 

ANALYSIS  DATE;  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY;  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


4592. 

276. 

253. 

4609. 

0. 

4609. 


UNIT  COST 

SAVINGS 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

A.  ELECT 

$ 

12.44 

0. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

142. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

142. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

0. 

11.16 

0. 

0. 

17.19 

0. 

0. 

17.12 

0. 

579. 

16.15 

9351. 

0. 

13.92 

0. 

579. 

$  9351. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  1 1  65 

(2)  DISCOUNTED  SAVING/COST  {3A  X  3A1) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


$  3086. 


$ 


0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED) 


(SIR)=(5/1F)= 

SPB=1F/4 


2.03 

7.96 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALUTION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7  CENSUS' 2 
PROJECT  NO.  &  TITLE:  1496  ouo.  ^ 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475EA3 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS.  UNIT  COST  &  DISCOUNTED  SAVINGS 


30487. 

1829. 

1677. 

30594. 

0. 

30594. 


UNIT  COST 

SAVINGS 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

A.  ELECT 

$ 

12.44 

0. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

40. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

40. 

3.  NON  ENERGY  SAVINGS{+)  /  COST(-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

0. 

11.16 

0. 

0. 

17.19 

0. 

0. 

17.12 

0. 

163. 

16.15 

2632. 

0. 

13.92 

0. 

163. 

$  2632. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  8 

A  IF  3D1  IS  =.  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


A1) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F343A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)={5/1R=  0  09 

(IF  <1  PROJECT  DOES  NOT  QUALIFY) 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


187.69 


163. 

2632. 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  - - 

_ USDS  ENERGY  STUDY 


LOCATION  - 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER  - 

_ _ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO.  - 

_ NONE 


ECO-A3  QUANTITY 

ATTIC  INSULATION  NO. 

UNITS 


BUILDING  463 


10"  BATT  INSULATION 


MOBILIZATION 


DATE  PREPARED 

_ _ _  4/2/90 

I  BASIS  FOR  ESTIMATE 


ESTIMATOR 


DLS 


TOTAL 


CHECKED  BY 

_ _ T 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 


_ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SEC,  INS 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ CONSTRUCTION  COST 


ENG.  FORM  1 50  . 

1AVC-59 


§ 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT  - - - - 

USDB  ENERGY  STUDY 

LOCATION  - - - - — — 

_ FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER  - - - 

_ _ CLARK  RICHARDSON  &  RIRKIIP 

DRAWING  NO.  IeSTIMATOR 

_ NONE _ I 

ECO-A3  - - 

ATTIC  INSULATION  i  nq.  I  UNIT  I  PER 

- - - - I  UNITS  Imeas.I  unit 

BUILDING  464 


DATE  prepared 

_ _ _  4/2/90 

(BASIS  FOR  ESTIMATE 


SHEET  OF 
_ 2 


DLS 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY^  _ 

{checked  by 

_ _  TOL 


TOTAL 

PER  I  TOTAL  I  COST 
UNIT  I 


10"  BAIT  INSULATION 

2271 

so  FT 

MOBILIZATION 

2271 

SOFT 

ECO-A3 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 
_ FOFrr  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_  NONE 


ECO-A3 

ATTIC  INSULATION 


BUILDING  472 


QUANTITY 


NO. 

UNITS 


ESTIMATOR  CHECKED  BY 

- dls _ tol 


_ MATERIAL  LABOR 


PER  TOTAL  PER  TOTAL 
UNIT  UNIT 


TOTAL 

COST 


10-  BATT  INSULATION 

604 

SO  FT 

MOBILIZATION 

604 

SOFT 

0.15 

91 

0.10 

60 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDB  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  “  - - 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

~CODE  B 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY! 

ARCHITECT/ENGINEER  - — ' 

CLARK  RICHARDSON  &  BISKUP 

CODE  C 

OTHER 

DRAWING  NO. 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOI 

ECO-A3 

ATTIC  INSULATION  ^ 

/ 

1  QUANTITY 

1  MATERIAL 

-ABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  475 

10"  BATT  INSULATION 

3316 

SOFT 

0.70 

2.321 

0.1S 

497 

$2  819 

MOBILIZATION 

3316 

SOFT 

0.10 

332 

$332 

SUBTOTAL 

$2,321 

$829 

$3  150 

CONTINGENCY  10% 

10% 

$232 

10% 

$83 

$315 

SUBTOTAL 

$2,553 

$912 

$3 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$89 

13.0% 

$119 

$208 

DIRECT  COST 

$2,642 

$1,031 

OVERHEAD  AND  PROFIT 

25% 

$661 

25% 

$258 

9  u  /  o 

$919 

SUBTOTAL 

$3,303 

$1,289 

$4  5QP 

CONSTRUCTION  COST 

ENG.  FORM  isn  - - 

$4,592 

1AVC-59 


EC0-A3 


PREVIOUS  EDITION  MAY  BE  USED 


PAGE  A3- 12 


CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  - - - 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

CODES 

ARCHITECT/ENGINEER  - 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

DRAWING  NO. 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOL 

EDO-A3 

AITIC  INSULATION 

1  QUANTITY 

1  MATERIAL 

i  LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  475E 

7/8-  FURRING  CHANNEL 

4575 

CO 

O 

0.20 

915 

0.65 

2.974 

$3  889 

10*  BATT  INSULATION 

4575 

SOFT 

0.70 

3.203 

0.20 

915 

5/8"  FIRECODE  GYP.  BD. 

4575 

SOFT 

0.50 

2.288 

0.85 

3.889 

$6  176 

PAINT 

4575 

CO 

O 

0.25 

1.144 

0.65 

2.974 

$4  118 

6  MIL  VAPOR  BARRIER 

■ 

SOFT 

0.03 

137 

0.10 

458 

$595 

MOBILIZATION 

4575 

SOFT 

0.30 

HMi 

$1  373 

SUBTOTAL 

$7,686 

$12,581 

$20  2S7 

CONTINGENCY  10% 

10% 

$769 

10% 

$1,258 

$2,027 

SUBTOTAL 

$8,455 

$13  839 

top  OQA 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$296 

13.0% 

$1,799 

$2  095 

DIRECT  COST 

$8,751 

$15,638 

$24  389 

OVERHEAD  AND  PROFIT 

25% 

$2,188 

25% 

$3,910 

$6  098 

SUBTOTAL 

$10,939 

$19,548 

$30  487 

CONSTRUCTION  COST 

ENG.  FORM  is?? 

$30,487 

1AVC-59 
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EC0-A4 

DOCK  DOOR  REPLACEMENT 


POCK  DOOR  REPLACEMENT 
gNERGY  CONSERVATION  OPPORTUNITY!  ECO-A4 


PURPOSE: 

Opportunity  (ECO-A4)  analyzes  the  energy  savings 
associated  with  reducing  the  amount  of  heat  transferred  from  within  building  470  to  the 

winter  months  alone.  The  implementation  of  this  project  will  not 
change  the  size  or  shape  of  the  existing  door  but  will  not  change  the  geherir  I 
appearance  of  the  existing  door  to  a  new  door.  — — — — ~  ” 

SCOPE: 

(ECO-A4)  replaces  the  lead  dock  door  on  the  south  end  of  the 
replacement  of  the  door  will  reduce  infiltration  into  the  building  and  thus 
reduce  the  amount  of  energy  used  to  heat  and  cool  the  building.  The  method  of 
instruction  for  this  ECO  is  not  difficult  and  amounts  to  replacement  of  an  overhead 

MODELING  TECHNIQUES- 

!°  Calculate  the  heat  transfer  and  infiltration  rates  for  the 
door  was  determined  using  the  U-value  for  the  door  and  an  infiltration  calculation 
method  as  described  the  ASHRAE  load  calculation  handbook ■•.  The  U-value  of  the 
determined  from  a  field  survey  to  be  approximately  1.28  Btu/hr/ft^/ 
g^^^^®^^^rtg~-QyeriTeM_dg^^  the  opening  would  have  a  U-value  equal  to  Qfl  7 

The  heat  loss  calculation  due  to  infiltration  around  the  casement  of  the  door  is 
^teulated  using  a  method  described  in  the  ASHRAE  Load  Calculation  Manual1  The 

°!  categories  describing  there  amount  of  crack  area  open 

category  that  the  door  fit  into  was  based  on  crack  width  around  the 
rtoor  was  fit  into  the  loose  category  with  an  average  crack  width  of  1/2"  and 
the  crack  factor  equal  to  4.46.  The  door  is  8'  by  8'  in  size  with  4  panels,  which 

Sid*  ASHRAE1  differential  pressure  chart,  was 

driving  force,  based  on  a  wind  speed  of  10  moh  for  the  air  to  hp 
infiltrated.  Using  the  differential  pressure  and  the  crack  free  area  an  infiltration  vaiue 
0  the  door  was  determined.  With  the  amount  of  unconditioned  air  entering  the 
building,  the  infiltration  can  be  determined.  The  infiltration  was  calculated  by: 

Crack  Length  =  56’ 

Differential  Pressure  =  0.045" 

Existing  Crack  Width  Factor  =  4.46 
New  Crack  Width  Factor  =  0.67 
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Infiltration  =  Q  =  (Crack  Length)*(Differential  Pressure)0-5*(Crack  Factor) 


Existing  Infiltration  =  52.98  CFM 


New  miration  .  7.96  CFM 

With  the  U-values  and  infiltration  calculated,  the  to^iHiMt  transfer  for  a  year  was 
calculated  using  an  electronic  spreadsheet  and  the^in  method  of  ^ergy  analysis  as 
shown  in  Table  A4.2.  /  v. 

ECO  IMPLEMENTATION!  ^ ^ 


To  implement  this  ECO,  the  existing  overhead  door  would  h^ve  to  be  removed  and  the 
new  overhead  door,  of  the  same  size,  installed  in  the  same  place.  The  new  door 
would  be  opened  with  a  new  chain  hoist  on  one  end.  The  new  door  would  be  an 
insulated  metal  door  with  no  windows. 


SUMMARY: 


The  energy  savings  associated  with  the  implementation  of  this  ECO  is  shown  in  million 
BTU's  in  Table  A4.1  as  determined  from  the  calculations  as  previously  outlined  . 

The  project  cost  is  the  construction  cost  as  determined  in  the  following  pages  plus  6% 


The  new  door  as  considered  in  the  ECO  section  was  not  part  of  the  original  study  but 
was  looked  at  because  the  existing  overhead  door  is  in  poor  shape  and  could  be 
replaced  with  a  considerable  energy  savings.  The  USDB  carpentry  shop  could  install 
a  new  overhead  door.  If  an  outside  contractor  were  hire  for  this  installation,  the  enerov 
savings  would  not  pay  for  the  door. 


Building 

Number 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings 
to  Invest 
Ratio 

470 

16 

$67 

$870 

9.70 

1.67 

Table  A4.1 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  470A4 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


870. 

52. 

48. 

873. 

0. 

873. 


UNIT  COST 

SAVINGS 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

A.  ELECT 

$ 

12.44 

0. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

22. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

22. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

0. 

11.16 

0. 

0. 

17.19 

0. 

0. 

17.12 

0. 

90. 

16.15 

1454. 

0. 

13.92 

0. 

90. 

$  1454. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  480 

A  IF  3D1  IS  -  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


1A1) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  / 1  F)=  167 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

SHEET  OF 

1  1 

PROJECT 

USDB  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  ■  - - 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

"code  b 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY! 

ARCHITECT/ENGINEER  - - 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

UKAWING  NO. 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOI 

EOO-A4 

DOCK  DOOR  REPLACEMENT 

1  QUANTITY 

I  MATERIAL 

1~  Labor 

TOTAL 

NO. 

UNITS 

IIS!^£ 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  470 

DEMOLITION 

1 

EA 

50.0C 

5C 

$50 

ROLLING  DOOR/HARDWARE 

1 

EA 

745.0C 

745 

75.0C 

75 

$820 

CONSTRUCTION  COST 

ENG.  FORM  iso 

$870 

«D 
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lECO-AS  ECONOMIC  ANALYSIS 

BUiUDING 

NUMBER 

STEAM  CONSUMPTION*  ^  '  v 

ELECTRIC  CONSUMPTION 

TOTAL 
SAVINGS 
($) _ 

BASE  '  ECO-A5  ENERGY 

ENERGY  LOAD  SAVINGS 

fTHERMS)  (THERMS)  (MBTU) 

BASE 

LOAD 

(KW) _ 

ECO-A5  ENERGY 
LOAD  SAVINGS 

(KW)  (MBTU) 

463  1,577  1,453  12  1  83,903 

83,775  1  0 

$56 

$56 
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VESTIBULES 

ENERGY  CONSERVATION  OPPORTUNtTY;  ECO-A5 


PURPOSE: 

This  Energy  Conservation  Opportunity  simulation  (ECO-A5)  analyzes  the  energy 
savings  associated  with  installation  of  vestibules  on  the  high  traffic  entrances  and  exits 
of  the  buildings  located  in  the  USDB.  The  implementation  of  this  project  will  change 
the  exterior  appearance  of  buildings  being  considered  for  vestibules. 

SCOPE: 

The  ECO  simulation  (ECO-A5)  adds  and  repairs  the  vestibules  on  the  entrances  and 
exits  of  building  463  (the  south  gate)  and  the  castle.  At  the  present  time  building  463 
does  not  have  any  type  of  vestibules  on  the  north  or  south  doorways.  This  building 
acts  as  a  entrance  and  exit  for  the  majority  of  the  personnel  that  operate  the  facility. 

1|200  people  work  in  the  USDB  everyday  and  pass  through  building 
463  for  entering  and  leaving.  A  new  vestibules  for  the  north  entrance  and  new  doors 
for  the  south  entrance  were  considered  as  part  of  this  ECO.  The  castle  has  vestibules 
at  the  present  time  on  the  two  highly  trafficked  doors.  Improvements  to  the  function 
and  construction  of  the  existing  castle  vestibules  were  considered  in  ECO-A9. 

MODELING  TECHNIQUES: 

The  energy  savings  for  this  ECO  gained  by  reducing  the  large  amount  of  infiltration 
being  induced  into  the  building  by  the  large  cracks  in  the  existing  doors  and  the 
opening  and  closing  the  doors  to  allow  people  to  enter  and  exit.  The  addition  of  a 
the  outside  air  in  a  finite  space  reducing  the  amount  allowed  into 
the  building.  The  addition  of  a  vestibule  also  prevents  the  wind  from  penetrating  into 
the  interior  spaces.  The  ASHRAE  load  calculation  handbooki  covers  in  detail  how  to 
derermir^  the  amount  of  outside  air  entering  through  doors  with  a  known  amount  of 

traffic.  The  following  data  was  used  in  calculating  the  existing  and  new  infiltration 
rdtos! 


Differential  Pressure  =  0.045" 

Average  Number  of  People  Through  Door  per  Hour  =  200 
Existing  CFM  per  Door  =1100  CFM 
New  CFM  per  Door  =  200  CFM 
Reduction  in  Infiltration  =  900  CFM 

The  base  load  computer  run  contains  a  large  amount  of  infiltration  and  the  ECO  run  for 
the  buildings  contains  the  reduced  amount  of  infiltration. 
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ECO  IMPLEMENTATION: 


To  implement  this  ECO  the  complete  south  door  opening  will  be  removed  and  a 
revolving  door  with  standard  door  will  be  installed.  The  new  doors  and  glass  for  the 
south  opening  will  have  bullet  proof  glass  to  be  resistant  of  a  .38  cal.  fire  at  close 
range.  The  north  door  for  the  south  gate  will  have  a  vestibule  added  on  to  the  outside 
of  the  building.  The  addition  of  the  vestibule  will  not  be  permanently  attached  to  the 
existing  building  and  could  possibly  be  removed  if  necessary.  Neither  the  addition  of 
the  revolving  door  on  the  south  or  the  vestibule  on  the  north  will  change  the  visibility  or 
operation  of  the  southgate.  Figures  A5.1  thru  A5.3  show  a  revolving  door  and 
vestibule  for  this  building. 

SUMMARY: 

Although  the  addition  of  the  revolving  door  and  vestibule  may  not  be  feasible  to 
consider  from  a  payback  stand  point  due  to  the  fact  that  the  comfort  levels  of  the 
southgate  area  are  not  being  met  with  the  existing  heating  cooling  equipment.  If  the 
heating' and  cooling  equipment  were  sized  adequately  for  the  existing  load  on  the 
southgate,  a  return  on  investment  due  to  energy  savings  would  appear  more  feasible. 

The  energy  savings  associated  with  the  implementation  of  this  ECO  is  shown  in  Table 
A5.1  in  million  BTU's  per  year  savings  as  determined  using  the  computer  simulation 
model. 

The  project  cost  is  the  construction  cost  as  determined  in  the  appendix  plus  6%  SIOH. 


Building 

Number 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings 
to  Invest 
Ratio 

463 

39 

$391 

g!i;t;iwci;M 

341.88 

0.04 

Table  A5.2 
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Building  463  South  Gate 


Figure  A5.1 


Building  463  South  Gate 
South  Elevation 


REVOLVING  DOOR. 


Figure  A5.2 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  463A5 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


88238. 

5294. 

4853. 

88547. 

0. 

88547. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

A.  ELECT 

$  12.44 

12. 

$ 

149. 

B.  DIST 

$  .00 

0. 

$ 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

D.  NATG 

$  4.08 

27. 

$ 

110. 

E.  COAL 

$  .00 

0. 

$ 

0. 

F.  TOTAL 

39. 

$ 

259. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


DISCOUNT  DISCOUNTED 

FACTOR(4)  SAVINGS(5) 


11.16 

17.19 

17.12 

16.15 

13.92 


1663. 

0. 

0. 

1777. 

0. 


$  3440. 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  1135 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  {2F5+3D1  )/1  R= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


A1) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0  04 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  341.88 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

_ yS^DB  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


ECO-A5 

VESTIBULES 


DATE  PREPARED 
_  4/2/90 


BASIS  FOR  ESTIMATE 


BUILDING  463  SOUTH  DOORWAY 


DEMOLITION 


REVOLVING  DOOR 


MAGNETIC  BREAKOUTS 


BATTERY  BACK  UP 


ENTRANCE  DOOR 


POLYCARBONATE  GLAZING 


ESTIMATOR 
_  DLS 


QUANTITY  I  MATERIAL 


NO.  UNIT  PER  r  TOTAL 
UNITS  MEAS.  UNIT 


_CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 
_ TOL 


L^BOR  TOTAL 

PER  TOTAL  COST 

UNIT 


ECO-A5 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 
_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


ECO-AS 

VESTIBULES 


BUILDING  463  NORTH  DOORWAY 


EXCAVATE/DISPOSAUTRIM 


CONC.  FTG.  W/REBAR 


MOBILIZATION 


SUBTOTAL 


CONTINGENCY  10% 


_ _ SUBTOTAL 


WORK  COMP.TAX.SOC.SFO  INS 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ _ SUBTOTAL 


I _ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


ESTIMATOR 

_ DLS 


QUANTITY  I  MATERIAL 


NO.  UNIT  PER  TOTAL 
UNITS  MEAS.  UNIT 


CHECKED  BY 
_ T 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 


$36.843  I 
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C0-A6  ECONOMIC  ANALYSIS 


STEAM  CONSUMPTION 

ELECTRIC  CONSUMPTION 

BUILDING 

NUMBER 

BASE 

ENERGY 

(THERMS) 

ECO-A6 

LOAD 

(THERMS) 

ENERGY 

SAVINGS 

(MBTU) 

BASE 

LOAD 

(KW) 

ECO-A6 

LOAD 

(KW) 

ENERGY 

SAVINGS 

(MBTU) 

TOTAL 
SAVINGS 
($) _ 

450 

3.629 

3,403 

23 

135,466 

131,720 

13 

$251 

463 

1.577 

1.796 

-22 

83.903 

82,425 

5 

($27) 

464 

2.195 

2.352 

-16 

91 .802 

90.467 

5 

($7) _ 

472 

15.515 

15.515 

0 

234,490 

229.344 

18 

$218 

473 

2.407 

2.609 

-20 

148,420 

145.653 

9 

$35 

475A 

12.773 

12.773 

0 

146,357 

136.920 

32 

$401 

475B 

8.477 

8.477 

0 

95,207 

93.496 

6 

$73 

475H 

8,137 

8.137 

0 

87,858 

86,474 

5 

$59 

$1,003 

EC0-A6 

SOLAR  WINDOW  SHADING 


SOLAR  WINDOW  SHADING 
ENERGY  CONSERVATION  OPPORTUNITY:  ECO-Afi 


PURPOSE: 


This  Energy  Conservation  Opportunity  simuiation  (ECO-A6)  analyzes  the  energy 
savings  associated  with  reducing  the  amount  of  solar  gain  on  the  buildings  with 
cooling  with  the  addition  of  a  solar  shading  added  to  the  windows.  The  addition  of  the 
solar  shading  would  change  the  appearance  of  the  exterior  window  facing  to  the 
south,  east,  and  west.  The  window  would  have  a  dark  brown  tint. 

SCOPE: 


The  ECO  simulation  (ECO-A6)  adds  solar  shading  film  to  existing  windows  to  lessen 
the  amount  of  sunlight  that  is  allowed  to  pass  through  the  window  and  heat  up  the 
interior.  The  application  of  this  project  was  considered  for  the  following  buildings: 


Building  450 
Building  463 
Building  464 
Building  472 


Building  473 
Building  475A 
Building  475B 
Building  475H 


MODELING  TECHNIQUES: 

The  present  solar  gain  on  the  buildings  due  to  the  lack  of  exterior  shading  was 
estimated  by  the  Trace  Ultra”  computer  program  simulation  of  the  building.  All  of  the 
extenor  shading  coefficients  for  the  windows  on  the  south,  east,  and  west  surfaces  of 
the  buildings  were  changed  in  the  model  and  then  an  alternate  run  was  completed  to 
evaluate  the  new  energy  usage.  The  existing  and  ECO  shading  coefficients  are 
shown  in  Table  A6.1  The  difference  in  the  energy  usage  before  and  after  the 
installation  of  the  exterior  shading  is  the  energy  savings  for  this  ECO.  Both  the 
computer  simulation  run  for  the  base  load  and  the  ECO  are  located  in  the  appendix 
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Building 

Number 

Existing  Window 
_ Type 

Existing  Shading 
Coefficient 

ECO  Shading 
Co^fhJtent 

450 

Single  Glazed 

0.95 

463 

Double  Glazed 

0.85 

464 

Double  Glazed 

0.85 

0.43 

472 

Double  Glazed 

0.85 

0.43 

473 

Double  Glazed 

0.85 

0.43 

475A 

Double  Glazed 

0.85 

0.43 

475B 

Double  Glazed 

0.85 

0.43 

475H 

Double  Glazed 

0.85 

0.43 

Table  A6.1 


ECO  IMPLEMENTATION: 

The  implementation  of  this  ECO  is  not  difficult  and  can  be  completed  in  a  relatively 
short  period  of  time.  In  the  buildings  being  considered  for  the  solar  shading,  a  film  is 
attached  to  the  inside  of  the  window.  The  film  is  held  in  place  with  a  sticky  backing. 

SUMMARY: 

The  energy  savings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  below  in  Table  A6.2  in  million  BTU's  per  year  savings  as  determined  usinq  the 
computer  simulation  model. 


The  project  cost  is  the  construction  cost  as  determined  in  the  appendix  plus  6%  SIOH. 


Building 

Number 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings 
to  Invest 
Ratio 

450 

80 

$2001 

5.00 

2.96 

463 

BWcW:f;M 

464 

KDiH 

$1782 

472 

18 

37.41 

473 

HfinH 

r  85.80 

475A 

32 

20.22 

475B 

6 

$74 

37.12 

0.30 

475H 

5 

$60 

42.26 

0.26 

Table  A6.2 
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Some  of  the  buildings  listed  in  Table  A6.2  show  a  negative  energy  savings,  which 
means  that  the  building  for  the  energy  year  used  more  energy  after  the  implementation 
of  the  solar  shading.  The  reason  for  this  is  those  buildings  are  only  partially  cooled. 
Only  specific  zones  of  the  entire  building  are  cooled  and  the  rest  of  the  building  is 
heated  only.  The  solar  shading  will  typically  increase  the  heating  costs  because  the 
building  does  not  experience  a  solar  gain  in  the  winter  season  to  help  with  heating. 
Building  450  shows  a  good  payback  for  the  solar  shading  because  of  the  number  of 
windows  in  the  building.  The  summer  season  solar  gain  for  building  450  is  large 
relative  to  the  other  buildings. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035  . 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  450A6 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


2001. 

120. 

110. 

2008. 

0. 

2008. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTUA'R(2) 

A.  ELECT 

$  12.44 

9. 

B.  DIST 

$  .00 

0. 

C.  RESID 

$  .00 

0. 

D.  NATG 

$  4.08 

71. 

E.  COAL 

$  .00 

0. 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

112. 

11.16 

1250. 

0. 

17.19 

0. 

0. 

17.12 

0. 

-oon 

- 

wgy  — — 

0. 

-  rQ7T3 

13.92 

4Do4. 

0. 

F.  TOTAL 


80.  $  402. 


3.  NON  ENERGY  SAVINGS{+)  /  COST(-) 


^ - 5934“ 


A.  ANNUAL  RECURRING  (+/-) 

(1 )  DISCOUNT  FACTOR  (TABLE  A)  1 1  65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  -  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


$  ,4958.  ^4^ 


0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F343A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 


)1 

402r 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  / 1 R. 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


-5934: - ' 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS-  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  463A6 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


2056. 

123. 

113. 

2063. 

0. 

2063. 


UNIT  COST 

SAVINGS 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

A.  ELECT 

$ 

12.44 

5. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

-22. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

-17. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

62. 

11.16 

692. 

0. 

17.19 

0. 

0. 

17.12 

0. 

-90. 

16.15 

-1454. 

0. 

13.92 

0. 

-28. 

$ 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  -251 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


lAI) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  -0  37 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


-28. 

-762. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


-73.68 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7  CENSUS-  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  464A6 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


1782. 

107. 

98. 

1788. 

0. 

1788. 


UNIT  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

5. 

$  62. 

11.16 

692. 

B.  DIST 

$  .00 

0. 

$  0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$  0. 

17.12 

0. 

D.  NATG 

$  4.08 

-16. 

$  -65. 

16.15 

-1050. 

E.  COAL 

$  .00 

0. 

$  0. 

13.92 

0. 

F.  TOTAL 

-11. 

$  -3. 

$  -358. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  1 1  65 

(2)  DISCOUNTED  SAVING/COST  {3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  -1 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF^3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F348A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/in=  -0  20 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


-3. 

-358. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


-596.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LC( 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7  C 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  472A6 

ANALYSIS  DATE;  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  .$ 

F.  TOTAL  INVESTMENT  (ID-1  E)  $ 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


UNIT  COST  SAVINGS 
$/MBTU(1)  MBTUA'R{2) 

12.44  18. 

.00  0. 

.00  0. 

4.08  0. 

.00  0. 


ANNUAL  $ 
SAVINGS(3) 


DISCOUNT 

FACTOR{4) 

11.16 

17.19 

17.12 

16.15 

13.92 


DISCOUNTED 

SAVINGS(5) 

2500. 

0. 

0. 

0. 

0. 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+38d4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  81 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/ 1F)=  0 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  37., 


ECO-A6 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  : 

PROJECT  NO.  &  TITLE;  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  473A6 

ANALYSIS  DATE;  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


2. 


A.  CONSTRUCTION  COST 

$ 

2565. 

B.  SlOH 

$ 

154. 

C.  DESIGN  COST 

$ 

141. 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

$ 

2574. 

E.  SALVAGE  VALUE  COST 

-$ 

0. 

F.  TOTAL  INVESTMENT  (1D-1E) 

$ 

2574. 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST&  DISCOUNTED  SAVINGS 

UNIT  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(1)  MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT  $  12.44  9. 

$ 

112. 

11.16 

1250. 

B.  DIST  $  .00  0. 

$ 

0. 

17.19 

0. 

C.  RESID  $  .00  0. 

$ 

0. 

17.12 

0. 

D.  NATG  $  4.08  -20. 

$ 

-82. 

16.15 

-1324. 

E.  COAL  $  .00  0. 

$ 

0. 

13.92 

0. 

F.  TOTAL  -11. 

$ 

30. 

$ 

-74. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$ 

0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

.33) 


-24. 


(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X 
A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  -0  03 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


30. 

-74. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


85.80 


ECO-A6 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  : 

PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475AA6 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4) 

A.  ELECT 

$  12.44 

32. 

$ 

398. 

11.16 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

D.  NATG 

$  4.08 

0. 

$ 

0. 

16.15 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

F.  TOTAL 

32. 

$ 

398. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

1466. 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


$ 

$ 

$ 

$ 

-$ 

$ 


8020. 

481. 

441. 

8048. 

0. 

8048. 


DISCOUNTED 

SAVINGS(5) 

4442. 

0. 

0. 

0. 

0. 

4442. 


$ 

$ 

$ 


(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  »  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2F543C)  $ 

(SIR)H5/1F)=  0.55 


0. 

0. 

0. 


398. 

4442. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


20.22 


ECO-A6 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT 

_ _ USDS  ENERGY  STUDY 


LOCATION 

_ FOFrr  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 


DATE  PREPARED 

_ _ _ 4/2/90 

[basis  FOR  ESTIMATE 


ESTIMATOR 


ECO-A6 

SOLAR  WINDOW  SHADING 

NO. 

UNITS 

UNIT 

MEAS. 

BUILDING  450 

SOLAR  FILM 

488 

SOFT 

MOBILIZATION 

488 

SOFT 

_ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORKCOMPTAXSOC.SEC..  INS 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


SUBTOTAL 


DLS 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY 


CHECKED  BY 
_ _  TOL 


_ LABOR  TOTAL 

PER  TOTAL  COST 

UNIT 


1.30! 

634 

0.15 

73 

ECO-A6 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 

Project 

_ USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER  - 

_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_  NONE 


ECO.A6  QUANTITY 

SOLAR  WINDOW  SHADING  NO. 


DATE  PREPARED 

_ _ _  4/2/90 

IBASIS  FOR  ESTIMATE 


E  A  (NO  DESIGN  COMPLETED) 
EB  (PRELIMINARY  DESIGN) 
EC  (FINAL  DESIGN) 


UNITS 


ESTIMATOR 

_ DLS 


_  MATERIAL 


PER  TOTAL 
UNIT 


ICHECKED  BY 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 


BUILDING  463 


SOLAR  FILM 


MOBILIZATION 


501 

SOFT 

501 

SOFT 

1.30 

651 

0.15 

75 

ECO-A6 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT 

_ USDB  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 

_ NONE 


DATE  PREPARED 

_ _ _  4/2/90 

BASIS  FOR  ESTIMATE 


EA  (NO  DESIGN  COMPLETED) 
EB  (PRELIMINARY  DESIGN) 
EC  (FINAL DESIGN) 


ESTIMATOR 


ECO-A6 

I  QUANTITY 

SOLAR  WINDOW  SHADING 

NO. 

UNITS 

UNIT 

MEAS. 

BUILDING  464 

SOLAR  FILM 

434 

SOFT 

MOBILIZATION 

434 

SOFT 

DLS 


MATERIAL 


TOTAL 


CHECKED  BY 


LABOR 


PER  TOTAL 
UNIT 


1.30 

564 

0.15 

65 

TOTAL 

COST 


ECO-A6 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT 

_ USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 

NONE 


DATE  PREPARED 

_ _ 4/2/90 

[basis  for  estimate 


ESTIMATOR 


DLS 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY 


CHECKED  BY 
_ TOL 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 


ECO-A6 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

CODES 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY) 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

DRAWING  NO. 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOL 

ECO-A6 

SOLAR  WINDOW  SHADING 

1  QUANTITY 

1  MATERIAL 

LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  473 

SOLAR  FILM 

625 

SOFT 

1.30 

813 

1.30 

813 

$1,625 

MOBILIZATION 

625 

SOFT 

0.15 

94 

$94 

SUBTOTAL 

$813 

$906 

$1 .71 9 

CONTINGENCY  10% 

10% 

$81 

10% 

$91 

$172 

SUBTOTAL 

$894 

$997 

$1 ,891 

WORK  COMP,TAX.SOC.SEC..INS 

3.50% 

$31 

13.0% 

$130 

$161 

DIRECT  COST 

$925 

$1,127 

$2,052 

OVERHEAD  AND  PROFIT 

25% 

$231 

25% 

$282 

$513 

SUBTOTAL 

$1,156 

$1,409 

$2,565 

CONSTRUCTION  COST 

$2,565 

1AVC-59 


EC0-A6 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT  ~ 

_ USDS  ENERGY  STUDY 


LOCATION  - 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


ECO-A6  QUANTITY 

SOLAR  WINDOW  SHADING  NO. 


DATE  PREPARED 

_ _ 4/2/90 

BASIS  FOR  ESTIMATE 


BUILDING  475A 


SOUR  FILM 


MOBILIZATION 


UNITS 


ESTIMATOR 

_  DLS 


MATERIAL 


PER  TOTAL 
UNIT 


ES 

Ml 

D 

=Y 


CHECKED  BY 
_ T 


UBOR 


PER  TOTAL 
UNIT 


1955 

SOFT 

1955 

SOFT 

1.30 

2.542 

0.15 

293 

TOTAL 

COST 


ECO-A6 


PREVIOUS  EDITION  MAY  BE  USED 
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DATE  PREPARED 

4/2/90 

IBASIS  FOR  ESTIMATE 


SHEET  OF 
_ 7 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 
_ TOL 


TOTAL 

COST 


ECO-A6 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

_ USDS  ENERGY  STUDY 


LOCATION  - 

_ FORT  LEAVENWORTH,  KS 


ARCHITECT/ENGINEER - 

_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO.  lESTlMATOR 

_ NONE  _ _ _ 

ECO-A6  QUANTITY 

SOLAR  WINDOW  SHADING  NO.  I  UNIT  PER 

_ _ _ UNITS  MEAS.  UNIT 


BUILDING  475H 


SOLAR  FILM 


MOBILIZATION 


DATE  PREPARED 

_ _ _ 4/2/90 

BASIS  FOR  ESTIMATE 


SHEET  OF 
_ 8 


DLS 


MATERIAL 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
.CODE  B  (PRELIMINARY  DESIGN) 
.CODEC  (FINAL DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 
_ TOL 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 


ECO-A6 


PREVIOUS  EDITION  MAY  BE  USED 
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Product  Performance  Guide 


IN30BR  Scotchtint”*  Plus  All  Season  Window  Rim 


IN30BR  Bronze 


# 


Description 

IN30BR  Seotehtint  Plus  All  Season 
Window  Rfm  fe  designed  for  appltoation 
h3  the  in^e  of  existing  glass  windows.  Its 
function  is  to  reduce  the  solar  heat  gain, 
ultra-violet  light  and  glare  that  nonnally 
would  enter  through  the  windows.  The 
film  also  reduces  heat  loss  through  the 
windows  to  the  outside  during  the  cooler 
months.  The  film  remains  transparent 
while  performing  these  functions. 

Benefits 

In  addition  to  the  typical  benefits  on  Vi" 
,(6  mm)  clear  glass  shown  at  right,  the  film 
(provides  increased  shatter  resistance. 


Heat  Gain  Heat  Loss 


V*’*  (6  mm)  Clear  Glass 


UV  Light 


With  IN30BR 


Applied 

Product 


None 


IN30BFI 


None 


1N30BR 


None 


IN30BR 


None 


IN30BR 


_  Performance  Oeta 


Shading  Total  Solar  Erwrgy 

Coafflelant  Rallectad  Abaci  trad  Tranamittad 


8%  15%  77% 


34%  43%  23%  25% 


5%  50%  45% 


.31  15%  72%  13%  11% 


•81  14%  26%  60%  14% 


29%  53%  18%  28% 

.55  8%  54%  38% 


.31  12%  77%  11%  11% 


UV 

Light 

EmtflaMty 

“U” 

<68% 

.84 

1.06 

I 

<  t% 

.23 

.69 

<29% 

.84 

1.06 

<  1% 

.23 

.69 

<^16% 

.84 

.50 

<  1% 

.23 

.39 

<21% 

.84 

.50 

■9 

— 

EC0-A6 

SOLAR  WINDOW  SHADING 
BUILDING  450 


Trane  Air  Conditioning  Econonics 
By:  CLAFK  RICHRPDOT  BISKDP 


V  600 
PAGE 


usDB  enepg;:^  stcdy 

LEAVENWOREH,  KANSAS 
USDB 

BtJSSELL  G.  BftEHR 


Weather  File  Code: 
liocaticn: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barcmetric  Pressure: 

Sumer  Clearness  Norfoer: 
Winter  Clearness  Nurber: 
Sumer  Design  Dry  Bulb: 
Sumer  Design  Wet  Bulh: 
Winter  Design  Dry  Bulb: 
Sumer  Ground  Pelectance: 
Winter  Ground  Pelectance: 

Air  Density: 

Air  ^secific  Heat: 
Density-Specific  Heat  Prod: 
latent  H^t  Factor: 
Enthalpy  Factor: 


FTLVNWm 


LSAVENMCeiH,  KANSAS  (USDB) 

39.4 

(deg) 

94.9 

(deg) 

6 

770 

(ft)  . 

'29.1 

(in.  Bq) 

0.95 

0.95 

96 

(F) 

77 

(F) 

3 

(F) 

0.20 

0.20 

0.0739 

(Ihm/cuft) 

0.2444 

(Btu/lfcm/F) 

1.0837 

(Btu-min .  /hr/cuft/F) 

4,770.2 

(Btu-min.  /hr/cuft/lbm) 

4.4333 

(Btu-irdn.  /hr/cuft) 

Design  Simulaticn  Period:  ly&y  Ib  October 
System  Sinuiaticn  Period;  January  To  December 
Cooling  Load  Methodology:  CLID/CIF  (TEM) 


Tlne/Date  Program  was  Pun: 
Dataset  Name: 


3:47:50  1/11/90 

45QA26  .OM 


V  600 
PAGE  2 

AIPFIGW  -  AT.TTPKiaTTVP’  3 
ECD-A6  TOJDCW  SCH»,  36 


Trane  Air  Conditicaning  Eooncmics 
By:  CXAHK  BICHAKOSCN  BISEOP 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Oitside 

Cooling 

- Main  — 

Heating 

Return 

Exhaust 

AucLl. 

Swcply 

Boon 

Exhaust 

System  System 

Airflcw 

AirfLcw 

Airflow 

Airflcw 

Airflow 

Airflow 

AirfLcw 

Number  I^pe 

(C&i) 

(Cfei) 

(CSn) 

(Cfin) 

(CSn) 

(Cfn) 

(Cfm) 

1 

870 

8,764 

8,764 

8,764 

8,764 

0 

670 

2  PC 

0 

407 

407 

407 

0 

0 

0 

3  PC 

0 

147 

147 

147 

0 

0 

0 

Totals 

870 

9,318 

9,318 

9,318 

8,764 

0 

670 

CAPACITY  -  ALTEPNAnVE  3 
ECD-A6  WINDOW  SCH^.36 

. . . . . .  SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


- Cooling - 

tfein  Sys.  Aux.  Sys.  C^,  Vent 


System  System 

Capacity 

Capacity 

edacity 

Ntnfcer  I^per 

(Tbns) 

(Tons) 

(Itens) 

1  MZ 

30.5 

0.0 

0.0 

2  PC 

0.0 

0.0 

0.0 

3  PC 

0.0 

0.0 

0.0 

Totals 

30,5 

0.0 

0,0 

ENdNEERING  CHECKS  -  ACTEFNATIVE  3 
EOD-A6  WDCCW  Sai*.36 

- — -  E  N  G  I 


Cooling 

Main  Sys.. 

Aux.  Sys. 

Pr^ieat 

Totals 

Capacity 

Capacity 

Capacity 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

30.5 

-665,959 

0 

0 

0,0 

-27,351 

0 

0 

0.0 

-9,869 

0 

0 

30.5 

-703,178 

0 

0 

BERING  CHECKS 


Heating 


P^ieat 

fiLimidif. 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

-665,959 

0 

0 

0 

-27,351 

0 

0 

0 

-9,869 

0 

0 

0 

-703,178 

System  ^bin/ 
Nimber  AuxUiary 


Percent 

- Cooling  - 

—  Heating  - 

System 

Outside 

Cfin/ 

Cfin/ 

Sq  Ft 

Btuh/ 

Cfin/ 

Btuh/ 

Floor  Area 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

M2 

9.93 

0.91 

287.4 

315.2 

38.07 

0.91 

-69.29 

9,611 

PC 

0.00 

2.87 

ic-irirtrifinric 

0.01 

2.87 

-192.75 

142 

PC 

0.00 

0.54 

0.00 

0.54 

-36.55 

270 

1  Main 

2  tfein 

3  Main 


Ttane  Air  Cooditianiiig  Eoananics 
By;  CLARK  RICHARDSCN  BISKUP 


V  600 
PA£2 


System  1  Block  yz  -  ^^]L^IZCNE 

★★★★^r******^*******^^*  OOQLIN3  OOIL  PEAK  QjQ  SPACE  PEAK  ★★★***^****  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  =»> 

tto/Hr:  7/15 

* 

Md/Ht: 

7/16 

* 

tto/Hr:  13/  1 

Ojtside  Air  =«> 

QADB/WB/HR:  96/  77/112.0 

★ 

QADB: 

96 

* 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space 

Total 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Itot 

* 

Sensible 

Sensible 

Of  Tot 

Envelcpe  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

{%) 

SkyUte  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

22,575 

21,512 

44,087 

12.05 

★ 

22,293 

10.21 

* 

-19,865 

-19,865 

0.00 

Glass  Solar 

12,755 

0 

12,755 

3.49 

* 

13, 642 

6.25 

★ 

0 

0 

0.00 

Glass  Cond 

7,011 

0 

7,011 

1.92 

★ 

6, 947 

3.18 

* 

-30,975 

-30,975 

5.13 

Wall  Gond 

11,126 

1,625 

12,750 

3.48 

* 

U,650 

5.33 

* 

-30,336 

-35,487 

5.88 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0,00 

* 

-8,929 

-8,929 

1.48 

Infiltxation 

80,527 

80,527 

22.01 

* 

31,225 

14.29 

* 

-U4,593 

-114,593 

18.98 

Sub  Total=*> 

133,994 

23,136 

157,130 

42.95 

* 

85,757 

39.26 

* 

-204,699 

-209,850 

34.76 

Internal  Loads 

* 

* 

Lig^its 

64,850 

14,646 

79, 496 

21.73 

*• 

65,153 

29.83 

* 

0 

0 

0.00 

People 

33,  ao 

33, 610 

9.19 

* 

17,165 

7.86 

* 

0 

0 

0.00 

Mlsc 

45,103 

0 

0 

45,103 

12.33 

*• 

45, 459 

20.81 

* 

0 

0 

0.00 

Sub  Tatal*^> 

143,563 

14,646 

0 

158,209 

43.24 

★ 

127,778 

58.50 

* 

0 

0 

0,00 

Ceiling  Load 

4,888 

-4,888 

0 

0.00 

* 

'  4,902 

2.24 

* 

-3,119 

0 

0.00 

Outside  Air 

'  0 

0 

0 

43,064 

U.77 

★ 

0 

0.00 

* 

•  0 

-61,281 

10.15 

Sup.  Fan  Heat 

10,745 

2.94 

*■ 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

★ 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OVA3NDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

★ 

-333,525 

-333,525 

55.24 

Eiid^aust  Heat 

-3,282 

0 

-3,282 

-0.90 

* 

0.00 

★ 

891 

-0.15 

Terminal  Bypass 

0 

0 

0 

0,00 

* 

0.00 

* 

0 

0.00 

Grand  Total=«> 

282,444 

29,612 

0 

365, 865 

100.00 

*■ 

218,437 

100.00 

* 

-541,343 

-603,766 

100.00 

Total  Capacity  Sens  Cap. 


ING  COLL  SELECnCN - 

Coil  Airfl  Entering  DB/WB/HR 


Leaving  DBA©/ER 


Gross  Total 


-AREAS - 

Glass  (sf) 


(Tons) 

mi) 

(Mah) 

(cfin) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Flcor 

9,611 

min  Clg 

30.5 

365.9 

274.4 

8,764 

83.3 

66.3 

72.4 

54.4 

52.4 

57.2 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

o 

o 

0.0 

o 

o 

0.0 

0.0 

ExFlr 

225 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

5,180 

0  _  0 

Totals 

30,5 

365.9 

Wall 

6,156 

566  "  9 

-HEATING  COIL  SEIECTIC 


tfein  Htg 

Aux  Htg 

Preheat 

Reheat 

Harddif 

Opt  Vent 

Total 


Capacity 

(Mah) 

-666.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-666.0 


Coil  Airfl 
(cfin) 
8,764 
0 

8,764 

0 

0 

0 


-AIRETOWS  (cfei)- 


-ENGINEERING  OiECKS--  —TEMPERATURES  (F)- 


Type 

Cooling 

Heating 

Clg  %  QA 

9.9 

Type 

Clg 

Hrg 

Vent 

870 

870 

Clg  Cfin/Sqft 

0.91 

SADB 

55.0 

125.0 

InfU 

1,627 

1,627 

Clg  Cfin/Tcn 

287.45 

Plenum 

81.5 

65.8 

Supply 

8,764 

8,764 

Clg  Sqft/Tcn 

315.24 

Return 

81.5 

57.2 

Mincfei 

870 

370 

Clg  Btuh/Sqft 

38.07 

Ret/QA 

82.9 

60.9 

Return 

8,505 

8,764 

No.  Pecpie 

37 

Runamd 

73.0 

68.0 

Exhaust 

8,764 

870 

Htg  %  QA 

9.9 

Fn  MtrTD 

0.1 

0.0 

Rn  Exh 

670 

0 

Htg  CSn/Sc|Pt 

0.91 

Fn  BldED 

0.2 

0.0 

Auxii 

0 

0 

Htg  Bojh/Scft 

-69.29 

Fn  Frict 

0.7 

0.0 

L  J 


Trane  Air  Conditioning  Eoonanics 
By:  CLAPK  KCCHAPDSCN  BISKUP 


V  600 
PAGE 


System  2  Block  FC  -  FAN  COIL 

irk*'k*it^irk*icit'kirkieirk-kirk*irk'k  OOQLIN3  rDTT,  PEAK  SPACE  PEAK  ************  HEATING  rr>TT^  PEAK  ******** 


Peaked  at  Tiine  «> 

Mo/Hr:  7/10 

★ 

Md/Ht: 

7/10 

* 

Mo/Hr:  13/  1 

Outside  Air  ==*> 

QADB/WB/HR:  86/  72/  98.0 

*■ 

QADB: 

86 

* 

GADB:  3 

Space 

Ret,  Air 

Ret.  Air 

Net 

Permt 

* 

Space 

Percnt 

* 

Space 

Total 

Percnt 

Sens.+lat. 

Sensible 

Latent 

Total 

Of  Tot 

★ 

Sensible 

Of  Tst 

* 

Sensible 

Sensible 

Of  Tot 

Envelope  loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skyiite  Solr 

0 

0 

0 

0.00 

nr 

0 

0.00 

* 

0 

0 

0.00 

Skyiite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Roof  Cond 

0 

D 

0 

0.00 

* 

0 

0,00 

* 

0 

0 

0.00 

Glass  Solar 

4,680 

0 

4,680 

63.51 

* 

4,680 

70.66 

* 

0 

0 

0.00 

Glass  Cond 

671 

0 

671 

9.10 

★ 

671 

10.13 

-6,571 

-6,571 

24.02 

WaU  Cond 

0 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0,00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

★ 

-397 

-397 

1.45 

Infiltration 

965 

965 

13.10 

* 

344 

5.20 

★ 

-2,665 

-2,665 

9.75 

Sub  Tota>=> 

.  6,316 

0 

6,316 

85.71 

★ 

5, 695 

85.98 

* 

-9,633 

-9,633 

35.22 

Internal  r^oads 

* 

★ 

Lights 

557 

371 

928 

12.60 

* 

557 

8.41 

★ 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total=»> 

557 

371 

0 

928 

12.60 

* 

i  557 

8.41 

★ 

0 

0 

0.00 

Ceiling  Load 

371 

.  -371* 

0 

0.00 

* 

371 

5.61 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

125 

1.69 

★ 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

OVA^CR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

-17,718 

-17,718 

64.78 

E:d3aust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0,00 

* 

0.00 

* 

0 

0.00 

Grand  Tatal==*> 

7,245 

0  0  7,369 

100.00 

★ 

6,623 

100.00 

* 

-27,351 

-27,351 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/WB/HR 

leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

tfein  Clg 
Aux  Gig 
Opt  Vent 
Totals 


(Tons) 

0.0 

0.0 

0.0 

0.0 


mi) 

0.0 

0,0 

0,0 

0.0 


mi) 

0.0 

0.0 

0.0 


(cfin) 

407 

0 


Deg  F 
78,1 
0.0 
0.0 


Deg  F 
64.9 
0.0 
0.0 


Grains 

73.9 

0.0 

0,0 


Deg  F 
62.8 
0.0 
0,0 


Deg  F 
62.6 
0.0 
0.0 


Grains 

87.7 

0.0 

0.0 


Floor 

Part 

ExFlr 

Roof 

Wall 


142 

0 

10 

0 

120 


0 

120 


"  0 
100 


-HEATING  COIL  SEIECTICN- 


&fein  Htg 

Aik  Htg 

Pr^ieat 

Reheat 

Himidif 

Opt  Vent 

Total 


Capacity 

mi) 

-27.4 

0.0 

0.0 

0.0 

0.0 

0.0 

-27.4 


CoU  Airfl 
(cfin) 
407 
0 

407 

0 

0 

0 


Ent 

Lvg 

- ^A 

Deg  F 

Deg  F 

Vent 

68.0 

130.0 

Infil 

0.0 

0.0 

Supply 

68.0 

62.7 

Mincfn 

0.0 

0.0 

Return 

0.0 

0.0 

Exhaust 

0.0 

0.0 

Rm  Exh 
Auxil 

•AIRFICWS  (cfin)- 
Cooling 
0 

38 
407 
0 

407 
38 
0 
0 


Heating 

0 

38 


-ENGINEERING  CHECKS—  —TEMPERATURES  (F)- 


407 

0 

407 

0 

0 

0 


Clg  %  OA 

0.0 

lipe 

Clg 

Htg 

Clg  C&v/Sqft 

2.37 

SADB 

63.0 

130.0 

Clg  Cfn/Ton 

•kirkitit'irk 

Plenum 

86.3 

68.0 

COg  Sqft/Tcn 

ic'k'tt'k'kit'ic 

Return 

78.0 

68.0 

Clg  Btuh/Sqft 

0.01 

Ret/OA 

78.0 

68.0 

No.  Pecple 

0 

Runamd 

78.0 

68.0 

Htg  %  QA 

0.0 

Fn  MtrTD 

0,0 

0.0 

Htg  Cfm/Sq^ 

2.87 

Fn  BldED 

0.1 

0.0 

Htg  Btuh/Scft 

-192.75 

Fn  Frict 

0.2 

0.0 

Trane  Air  Conditioning  Eooncmics 
By:  OAPK  BICHAFDSCN  BISKCP 


V  600 
PAis: 


System  3  Block  FC  -  FAN  OOIL 

ieirk'kirk*irkitirki(ir*ic'^ieiritirirk‘1t  OOQLDC  mTT,  E®K  rjf:  ^PPiCZ  PEAK  HEWING  mTTf  PEAK  ******** 


Peaked  at  Xiine  =*> 

Mo/Hr:  7/15 

* 

Mo/Hr:  7/16 

Hr 

M5/Hr:  13/  1 

Outside  Air  => 

QADB/WB/HR:  96/  77/112. 

0 

Hr 

QADB:  96 

Hr 

CADB:  3 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

ie 

%>aoe 

Percnt 

Hr 

Space 

Total 

Percnt 

Sens 

.+Lat. 

Sensible 

Latent 

Ttotal 

Of  Tot 

* 

Sensible 

Of  Ttot 

Hr 

S^^ible 

Sensible 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

it 

(Btuh) 

(%) 

Hr 

(Btuh) 

(Btuh) 

(%) 

Skylite  Soir 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Skyiite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

3 

0- 

0.00 

Roof  Gond 

0 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0,00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0 

0 

0,00 

WaU  Cond 

246 

47 

293 

6.16 

★ 

268 

7.94 

Hr 

-1,005 

-1,466 

14,86 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

E:^)Osed  Floor 

0 

0 

0.00 

* 

0 

0.00 

Hr 

-793 

-793 

8.04 

Infiltration 

2,455 

2, 455 

51.53 

Hr 

1,024 

30.39 

* 

-3,804 

-3,804 

38.54 

Sub  Total— > 

2,701 

47 

2,748 

57.68 

Hr 

1,292 

38.33 

Hr 

-5,602 

-6,063 

61.43 

Internal  Loads 

* 

Hr 

Lic^its 

1,183 

788 

1,971 

41,37 

Hr 

1,213 

36.01 

★ 

0 

0 

0.00 

Pecpie 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0 

0 

0,00 

.Sub  Tatal=“> 

1,183 

•  788 

0 

1, 971 

41.37 

Hr 

,  1,213  . 

36,01 

Hr 

0 

0 

0.00 

Ceiling  Load 

836 

-836 

0 

0.00 

Hr 

865 

25.66 

Hr 

-461 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0 

0 

0.00 

Sqp.  Fan  Heat 

45 

0.95 

Hr 

0.00 

★ 

0 

0,00 

Ret.  Fan  Heat 

0 

0 

0.00 

Hr 

0.00 

Hr 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

Hr 

0.00 

★ 

0 

0.00 

OVAM)R  Sizing 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

-3,806 

-3,806 

38.57 

E:diaust 

0 

0 

0 

0,00 

* 

0.00 

Hr 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

Hr 

0.00 

it 

0 

0.00 

Grand  Totai=»=> 

4,719 

0  0  4,764 

100.00 

Hr 

3,369 

100.00 

Hr 

-9,869 

-9,369 

100.00 

. Will  aKl.f<urLCN  . . 

““ 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DBAB/HR 

Gross  Total 

Glass  (sf) 

1  (%) 

(Tons) 

(Mdi) 

(Moh) 

(cfn) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

270 

Main  Cig  0.0 

0.0 

0.0 

147 

78.1  64.9  73.9 

57.0  56.3 

68.9 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0. 

.0 

0.0  0,0 

0.0 

ExFlr 

20 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  C 

1.0  0. 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  ~0 

Totals  0.0  0.0 

Wall 

240 

0  0 

rc^\ 

— ENC 

dNEiERINo 

i  C 

HECKS—  “ 

•TEMPERATURES 

- 

Capacity 

Coil  Airfl.  Ent 

Lvg 

IVpe 

Cooling 

Heating  Cig 

%  CA 

0.0 

Type  Clg 

Htg 

(Mob) 

(cfin)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

CSn/Sqft 

0.54  SADB  56,8 

130.0 

bfein  Hbg  -9.9 

147  68,0 

130.0 

Infii 

54 

54  dg 

Cfci/Ton 

★★★★★Hr*  Plenum  87 . 8 

62.6 

Aux  Htg  0.0 

0  0.0 

0.0 

StRjly 

147 

147  Cig 

Sqft/Tcn 

★★★★★★★  Return  78.0 

68.0 

Pr^ieat  0.0 

147  68.0 

56.5 

Mincnn 

0 

0  Cig 

Btuh/Sqft 

0.00  Ret/QA  78.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

147 

147  No. 

Pecpie 

0  Runamd  78.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

54 

0  Htg 

%  QA 

0.0  FnMtrTD  0.0 

0.0 

Cpt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfn/Sc^t 

0.54  Fn  HidlD  0.1 

0.0 

Total  -9.9 

Auxil 

0 

0  Htg 

Btuh/S<^ 

-36.55  Fn  Frict  0.2 

0.0 

Trane  Air  Conditioning  Ecxnomics 
By:  ClAPK  RICHARDSOJ  BISKOP 


V  600 
PAGE  6 


MaJIHLi:  SNEPGY  OCNSOFITO^  -  ALTEmTTVK  3 
BASE  UDAD 

— - MONTHLY  ENERGY  CON 


ELEC 

DEMAND 

On  Peak 

On  Peak 

Manth 

(m) 

(kW) 

Jan 

9,846 

51 

3,722 

51 

Mazch 

10,321 

51 

April 

9,280 

51 

t^y 

10,268 

51 

June 

13,790 

80 

July 

15,630 

87 

Aug 

15,336 

79 

Sept 

10,517 

73 

Oct 

9,829 

51 

Nov- 

9,297 

51 

Dee 

3,884 

51 

Total 

131,720 

87 

Building  Energy  Consunptioi  =* 
Souroe  Energy  Consunption  - 


SIEAM 

(Tbenn) 

652 

585 

606 

304 

0 

0 

0 

0 

0 

0 

530 

726 

3,403 

78,804  (Btu/Sq  Ft/Year) 
179,838  (Btu/Sq  Ft/Year) 


U  M  P  T  I  0  N 


Floor  ^Area 


10,023  (Sq  Ft) 


Trane  Air  O^nditioning  Ecanonics 
By:  GLAPK  KCCHAEDSCN  BISKDP 


V  600 
PAGE  7 

BOCinWENr  ENEE^Gir  CONSCMPTiaj  -  Ai;iroCVriVE  3 
BASE  UOAD 

- - -  EQUIPMENT  ENERGY  CONSUMPTION  - 


Pef  Equip  - - - Monthly  Ccnsurption 


Nun 

Code 

Jan 

Feb 

M^ 

Apr 

June 

July 

Aug 

Oct 

Ndv 

Dec 

Total 

0 

LI(2£ES 

SIEC 

5454 

4813 

5775 

5133 

5775 

5454 

5133 

6096 

4813 

5454 

5133 

4813 

63,847 

PK 

30.9 

30.9 

30.9 

30.9 

30.9 

30.9 

30.9 

30.9 

30.9 

30.9 

30.9 

30.9 

30.9 

1 

MISC  ID 

ELEC 

2682 

2366 

2839 

2524 

2839 

2682 

2524 

2997 

2366 

2682 

2524 

2366 

31,392 

PK 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

2 

MISC  ID 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  ID 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0,0 

0.0 

0.0 

0,0- 

6.0 

‘o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  ID 

P  SIEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  ID 

P  HOOCO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

o 

0.0 

6 

MISC  ID 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

1 

BQ1170L 

ELEC 

0 

AC  aXD  OCMP  <20  ICNS 
0  0  0 

0 

3533 

5510 

3996 

1486 

0 

0 

0 

14,525 

PK 

0.0 

o 

o 

0.0 

0.0 

0.0 

24,9 

31.3 

24.8 

19.2 

0.0 

0.0 

0.0 

31.3 

1 

B25200 

srsc 

0 

OOCllCER  FANS 

0  0  0 

0 

428 

716 

491 

182 

0 

0 

0 

1,817 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

3.2 

3.7 

3.1 

2.5 

0.0 

0.0 

0.0 

3.7 

1 

EQ5313 

EIEC 

0 

OCNEPOLS 

0  0 

0 

0 

95 

102 

100 

79 

0 

0 

0 

377 

PK 

0.0 

0,0 

0,0 

0.0 

0.0 

0.3 

0,3 

0.3 

0.3 

0,0 

0.0 

0.0 

0.3 

1 

BQ4002 

ELEC 

1587 

BI 

1433 

C2MRIF.  FAN  C.V. 
1587  1536 

1587 

1536 

1587 

1587 

1536 

1587 

1536 

1587 

18,686 

PK 

4.9 

4.9 

4,9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

1 

BQ4381 

ELESC 

33 

PPQPKIIER  FAN 
29  35 

31 

35 

33 

31 

37 

29 

33 

31 

29 

389 

PK 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

2  EQ4371  fan  COIL  SUPPLY  EAN 


'Trane  Air  Ccndit±oning  Ecaoncmics 
By:  CLAPK  PICHAPDSCN  BISKLiP 

EQCIEMOT  E2EBGY  aC^ISTM>TION  -  ALTSPbRTIVE  3 


BASE  IXIAD 

EI£C 

28 

26 

28 

22 

23 

21 

PK 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

3 

BQ4371 

FAN  COIL  SUPPLY  FAN 

eih: 

10 

9 

10 

7 

3 

7 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

BQ2101 

POBCHASED  DISTRICT  SlEAM 

P  STEAM 

621 

556 

581 

299 

0 

0 

PK 

4.6 

4.5 

4.3 

2.1 

0.0 

0.0 

1 

S25020 

HEAT  WATER  CIRC.  PCMP  C.V. 

eih: 

5 

5 

5 

4 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

025061 

aOT)ENSATE  REIURN  PL^T 

ELEC 

U 

10 

11 

8 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

OCNVERIR 

STEAM  TO  HCT  WATER  OCNVEKEERL 

P  STEAM 

31 

28 

25 

5  . 

0 

0 

PK 

0.1 

0.1 

0.1 

o 

o 

0,0 

0.0 

2 

025020 

HEAT  WATER  CIRC.  ELMP  C.V. 

ELEC 

1 

1 

1 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

025060 

OCJDENSAIE  RETURN  ?CM> 

ELEC 

35 

31 

29 

14 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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20 

23 

20 

65 

24 

28 

327 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

7 

8 

7 

7 

8 

10 

100 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

516 

687 

3,260 

0.0 

0.0 

0.0 

0.0 

3.2 

4.7 

4.7 

0 

0 

0 

0 

5 

5 

30 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

10 

U 

60 

o 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0  . 

14 

39 

143 

0.0 

'o.o 

0.0 

0.0 

0.0 

0.1 

0.1 

.  0 

0 

0 

0 

0 

1 

3 

0.0 

0.0 

o 

o 

0.0 

o 

o 

0.0 

0.0 

0 

0 

0 

0 

25 

35 

168 

0.0 

o 

o 

0.0 

0.0 

0.0 

0.0 

o 

d 

Trane  Air  Ccnditicning  Eocncroics 
By:  CLAPK  BICHAFDSCN  BISKUP 


V  600 
PA®  9 


UHLITy  PEAK  CHECKSCM5  -  AIJIEPNATIVE  3 
BASE  IjOAO 


UTILITY  PEAK 


CHECKSUMS 


Utility  ELSCTKCC  DEIffiND 

Peak  Value  36.6  (kW) 

Yearly  Tijne  of  Peak  15  (hr)  7  (no) 

Hour  15  Month  7 

Utility  Peront 

Ref.  Equipment  Danand  Of  Ibt 


Non.  Code  Ifeme 


Cooling  Equipment 

1  EQU70L 

'AC  COND  CTMP  <20 

Sub  Total 

Sub  Total 

Air  Moving  Equipment 

1 

SCMftTICN  OF  FAN 

2 

SCM4AIICN  OF  FAN 

3 

sctMvrrcN  of  fan 

Sdo  Total 
Sub  Total 
Mlscelianecus 
Lights 

Base  Utilities 
Misc  Eqilpnent 
Sub  Total 

Grand  Total 


Equipment  Description 

(kW) 

(%) 

ICNS 

35.3 

40.80 

35.3 

40,80 

0.0 

0.00 

1 

EIECmCAL  DSmO 

5.1 

5.86 

ELEdPICAL  DEMAND 

0.1 

0.13 

ELEnnCAL  DEMAND 

0.0 

0.05 

5.2 

6.03 

0.0 

0.00 

30.9 

35.64 

0.0 

0.00 

15.2 

17.52 

46.0 

53.17 

86.6  100,00 


Trane  Air  Conditioning  Eooncmics 
By:  CLARK  RICKARDSCN  BISKOP 


V  600 
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CALIFORNIA  TITLE  24  CC>PLIAN3:  -  ALIEPNATIVE  3 
BASE  LOAD 

- - - —  CALHORNIA  TITL£  24  OC^PLIANCS  REPCRT 


Weather  Name  .  FELVNWEEi 

Gross  Conditioned  Floor  Area  (soft) .  10,023 

ACM  Miltiplier .  1 . 008 


-ENERGY  USE  SUMMARY 


EERCEMT 

TCTAL 

ADJUSTED 

Dismcx 

OF  TDTAL 

SOURCE 

CNIT  SOURCE 

ELEC 

STEAM 

ENERGY 

ENERGY 

ENERGY 

(kWh/yr) 

(kBtu/yr) 

{%) 

(kBtu/yr) 

(l^tu/yr-sf) 

Primary  Heating 

Primary  Cooling 

228.2 

340,320.1 

43.2 

456,097.0 

45.9 

Corpressor 

14,524.5 

0.0 

6.3 

148,731.5 

15.0 

Ttwar/Ccnd  Fans 

1,817.0 

0.0 

0.8 

18,606.2 

1.9 

Condenser  Puip 

0.0 

0.0 

0.0 

0.0 

0.0 

Other  Acoessorles 
Auxiliary 

376.8 

0.0 

0.2 

3,858.4 

0.4 

Supply  Fans 

19,501.6 

0.0 

8.4 

199,697.0 

20.1 

CircuLatipn  Pirrps 

32.7 

0.0 

•  0.0 

334.5 

0.0 

Base  Utilities 

0.0 

0.0 

0.0 

;  0.0 

0.0 

Subtotal 

■  19,534.3 

0.0 

8.4 

200,031,5 

20.1 

Lighting 

63,847.1 

0.0 

27.6 

653,796.2 

65.7 

Reo^stacLe 

31,391.7 

0.0 

13.6 

321,451.6 

32.3 

Donestic  Hot  5feter 

0.0 

0.0 

0.0 

0.0 

0.0 

Cogeneration 

0.0 

0,0 

0.0 

0.0 

0.0 

Totals 

131,719.6 

340,320.1 

100.0 

1,802,572.4 

181.3 

EC0-A7 

EXTERIOR  WALL  INSULATION 


EXTERIOR  WALL  INSULATION 
ENERGY  CONSERVATION  OPPORTUNITY:  ECQ-A7 


PURPOSE: 

This  Energy  Conservation  Opportunity  simulation  (ECO-A7)  analyzes  the  energy 
sayings  associated  with  reducing  the  amount  of  heat  transfer  through  the  walls  of  the 
buildings  located  in  the  USDB.  Energy  savings  can  be  accomplished  by  adding  wall 
insulation  to  the  exterior  walls  to  decrease  the  heat  transfer  coefficient  (U-value)  of  the 
walls. 

SCOPE: 

The  ECO  simulation  {ECO-A7)  adds  additional  insulation  to  the  existing  exterior  walls 
of  the  buildings  to  reduce  the  amount  of  heat  transfer  through  outside  walls.  The 
application  of  this  project  was  considered  for  the  following  buildings: 


Building  472 
Building  475C 

If  the  energy  savings  were  better  and  showed  a  feasible  payback  for  funding,  more  of 
the  buildings  would  have  been  considered.  However,  because  of  the  expense  of 
adding  insulation  to  existing  wails,  this  ECO  was  not  feasible. 

MODELING  TECHNIQUES: 

The  modeling  technique  used  to  calculate  the  energy  savings  associated  with  the 
implementation  of  this  ECO  was  completed  using  the  “Trace  Ultra"  computer 
simulation  program.  The  existing  wall  U-value  is  entered  to  calculate  the  amount  of 
energy  used  by  the  building  at  the  present  time.  With  the  additional  wall  insulation 
added,  a  new  U-value  is  calculated  and  entered  into  the  computer  model  and  a  new 
energy  usage  is  found.  The  difference  in  energy  usage  from  the  two  computer  runs  is 
the  energy  savings  that  can  be  obtained  by  implementing  this  ECO.  The  two  different 
construction  methods  were  considered,  represented  two  typical  buildings  where  a 
payback  was  most  probable.  The  building  representing  the  standard  gypboard 
construction  was  building  472.  The  building  representing  the  metal  clad  qypboard 
construction  was  building  475C. 

ECO  IMPLEMENTATION: 

To  implement  this  ECO  for  the  buildings  listed  above,  the  existing  exterior  wall  would 
have  to  be  furred  out  with  2X4’s  or  2X2's.  Insulation  would  be  added  in  between  the 
furred  out  studs  and  a  gypboard  would  be  used  to  cover  the  insulation  and  studs.  The 
gypboard  would  be  painted  and  trimmed  out  to  match  the  existing  conditions.  For  the 
exterior  walls  in  the  cell  barracks  of  the  castle,  where  the  wall  are  accessible  to 
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unsupervised  inmates,  a  metal  stud  would  be  attached  to  the  existing  concrete  walls, 
then  insulated.  A  metal  clad  gypboard  would  be  used  to  cover  the  metal  studs  from 
the  floor  to  a  height  of  1 0',  The  metal  clad  gypboard  would  be  attached  to  the  metal 
studs  with  a  non-visible  and  non-removable  fastener.  Above  the  10'  border  a  standard 
gypboard  would  be  used  to  save  on  some  costs. 

SUMMARY: 

The  energy  savings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  below  in  Table  A7.1  in  million  of  BTU's  per  year  savings  as  determined  using 
the  computer  simulation  model  located  in  Volume  3. 

The  project  cost  is  the  construction  cost  as  determined  in  this  section  plus  6%  SIOH. 


Building 

Number 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Costs 

Simpie 

Payback 

Savings 
to  invest 
Ratio 

472 

229 

54.83 

0.28 

475C 

154 

$628 

$168,196 

253.55 

0.06 

Table  A7.1 


This  ECO  project  is  clearly  not  feasible  from  the  paybacks  and  savings  to  investment 
ratios  seen  in  Table  A7.1.  The  project  costs  were  high  relative  to  average  structures 
due  to  the  nature  of  the  occupants  of  this  facility.  Building  475C  has  a  higher  number 
of  payback  years  because  the  building  is  heated  only. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS-  2 

PROJECT  NO.  &  TITLE;  1496  cinouo.  ^ 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  472A7 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$  57916. 

$  3475. 

$  3185. 

$  58118. 

-$  0. 

$  58118. 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 
FUEL  $/MBTU(1)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


A.  ELECT 

$ 

12.44 

15. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

214. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

229. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


$ 

187. 

11.16 

2087. 

$ 

0. 

17.19 

0. 

$ 

0. 

17.12 

0. 

$ 

873. 

16.15 

14099. 

$ 

0. 

13.92 

0. 

$ 

1060. 

$ 

16186. 

A.  ANNUAL  RECURRING  (+/-) 

(1 )  DISCOUNT  FACTOR  (TABLE  A)  1 1  65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+) /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33)  $  53 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  {SIR)={5/1R=  0 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  54 


1060. 

16186. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475CA7 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 

UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 
FUEL  $/MBTU(1)  MBTUA'R(2)  SAVINGS(3)  FACTOR(4)  SAVINGS(5) 

A.  ELECT  $  12.44  0.  $  0.  11  16 

B.  DIST  $  .00  0.  $  0.  1719 

C.  RESID  $  .00  0.  $  0.  17.12 

D.  NAT  G  $  4.08  154.  $  628.  16.15 

E.  COAL  $  .00  0.  $  0.  13.92 

F.  TOTAL  154.  $  528.  $  10142. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


0. 

0. 

0. 

10142. 

0. 


$  158675. 

$  9521. 

$  8727. 

$  159231. 

$  159231. 


A.  ANNUAL  RECURRING  {+/-) 

(1 )  DISCOUNT  FACTOR  (TABLE  A)  1 1  65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST{-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  33 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF3D1  IS<3CCALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0  06 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


628. 

10142. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


253.55 
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UONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

RHOJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 
_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO.  - - 

_ NONE 


ECO-A7 

EXTERIOR  WALL  INSULATION 


I  ESTIMATOR 


BUILDING  472 


2-1/2"  METAL  STUDS 


2"  ISOCYANURATE  INSULATION 


5/8"  FIRECODE  GYP.  BD. 


4"  VINYL  BASE 


PAINT 


6  MIL  VAPOR  BARRIER 


_ SUBTOTAL 


CONTINGENCY  10% 


_ _ SUBTOTAL 


WORK  COMP.TAX.SOC.SEO  IMfi 


_ _ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


CONSTRUCTION  COST 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


DLS 


TOTAL 


CHECKED  BY 


LABOR 


PER  TOTAL 


10382 

SOFT 

0.45 

10382 

SOFT 

1.00 

10.382 

0.30 

10382 

SOFT 

0.28 

2.907 

0.47 

10382 

SOFT 

0.07 

727 

0.08 

IRS 

SOFT 

■ii 

0.48 

10382 

SOFT 

0.03 

311 

0.07 

TOTAL 

COST 


7.787 


13.497 


7,787 


1,557 


7.267 


1,038 


11.583 


57,916 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/p/9n 

RHOJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 
_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


ECO-A7  - 

EXTERIOR  WALL  INSULATION 


BUILDING  475C 


_ _ SUBTOTAL 


CONTINGENCY  10% 


_ _ SUBTOTAL 


WORK  COMP.TAX.SQO.SFO  IM.Q 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


■  _ CONSTRUCTION  COST 


ESTIMATOR 

_  DLS 


_  QUANTITY  I  MATERIAL 


NO.  UNIT  PER  I  TOTAL 
UNITS  MEAS.  UNIT 


ICHECKED  BY 


LABOR 


PER  TOTAL 


METAL  CLAD  GYP.  BD.  AND  TRACK 

10529 

SOFT 

4.60 

48.433 

1.00 

10.529 

2-1/2"  THERMAL  INSULATION 

10529 

SOFT 

0.25 

2.632 

0.10 

1.053 

6  MIL  VAPOR  BARRIER 

10529 

SOFT 

0.03 

316 

0.07 

737 

CAULK 

10529 

SOFT 

0.06 

632 

0.14 

1.474 

MOBILIZATION 

10529 

SOFT 

'  0.30 

3.159 

2-1/2"  METAL  STUDS 

11359 

SOFT 

0.30 

2-1/2"  BATT  INSULATION 

11359 

SOFT 

0.25 

5/8"  FIRECODE  GYP.  BD. 

11359 

SOFT 

0.28 

CAULK 

11359 

SOFT 

0.06 

PAINT 

11359 

SOFT 

0.22 

6  MIL.  VAPOR  BARRIER 

11359 

SOFT 

0.03 

MOBILIZATION 

11359 

SOFT 

TOTAL 

COST 


58.962 


3,685 


1.053 


2,106 


10,223 


3,976 


9,655 


2,272 


7,951 


1,136 


107.586 


10,758 


118,344 


8,596 


126,940 


31,735 


158,675 
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ARCHITECTURAL  REPAIRS  -  A9 


PMRPQ?^; 


repair  section  (A9)  studied  any  repairs  that  might  improve  the  energy 
efficiency  of  the  buildings  architecturally.  Although  these  projects  are  small  in  nature, 
their  completion  may  help  the  buildings  save  energy.  The  energy  savings  associated 
with  these  opportunities  are  difficult  to  calculate,  therefore  this  section  serves  as 
recommended  repairs. 

SCOPE: 


The  architectural  repairs  encompassed  many  of  the  buildings  and  are  as  follows: 


Building  463 
Building  464 
Building  465 
Building  466 
Building  472 


Building  473 
Building  475 
Building  475A 
Building  475E 


Repairs  are  located  in  different  areas  of  each  of  the  buildings. 

SUMMARY: 

To  summanlze,  a  listing  of  the  various  architectural  repairs  is  listed  and  description  of 

the  repair.  Following  the  list  are  cost  estimates  for  each  of  the  repairs. 

1.  In  building  450  a  condensate  line  is  presently  routed  through  the  door  on  the 
first  floor.  The  door  is  (108)  as  shown  on  the  building  plan  in  the  field  data  for 
the  building  in  Volume  4.  The  pipe  needs  to  be  re-routed  through  the  masonry 
j  door.  A  hole  will  need  to  be  drilled  through  the  masonry 

and  the  piping  installed  through  the  wall.  The  estimated  cost  to  complete  this 


In  building  464  a  light  fixture  is  located  directly  in  the  way  of  the  attic  access  for 
the  building.  The  light  fixture  can  be  relocated  to  the  side  of  the  access  hole  to 
In©  This  projGct  nsGds  to  b©  compl©t©d  b©for©  th©  attic  insulation  project 
could  be  implemented.  The  estimated  cost  to  relocate  the  light  is  $73. 

The  vestibule  doors  for  the  entrance  of  building  465  need  to  be  relocated.  One 
of  the  doors  is  located  on  the  ground  floor  and  needs  to  be  moved  back.  The 
side  light  also  needs  to  be  moved  back  in  conjunction  with  the  door.  The  swing 
of  the  door  needs  to  be  reversed  to  the  present  swing  to  ensure  correct  people 
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4. 


5. 


6. 


movement.  The  other  door  that  needs  to  be  relocated  is  for  the  entrance  to  the 
first  floor.  To  relocate  the  vestibule  doors,  the  estimated  cost  is  $1 ,671 . 

On  the  third  floor  of  building  466,  the  metal  ceiling  panels  need  to  be  repaired. 
The  metal  panels  for  the  area  need  to  be  demolished  and  metal  panels  are 
available  from  another  area  to  replace  the  ones  removed.  The  estimated  cost  to 
repair  the  ceiling  is  $582. 

Building  472  needs  to  have  an  attic  access  in  a  classroom  on  the  third  floor  and 
have  door  (106)  on  the  first  floor  adjusted  and  a  new  lock  installed.  The 
location  of  the  door  can  be  seen  in  the  field  notes  located  under  the  building  in 
Volume  4.  The  estimated  cost  for  these  items  is  $1 ,21 9. 

A  door  in  building  473  needs  to  replaced  with  a  new  metal  hollow  core  door. 
The  door  to  be  replaced  is  (106)  as  seen  on  the  first  floor  plan  located  in  the 
field  notes,  Volume  4.  The  replacement  of  this  door  has  an  estimated  cost  of 
$2,132. 

Several  doors  located  in  the  rotunda  (building  475)  need  to  be  replaced.  The 
doors  are  seen  on  the  building  floor  plans  located  in  the  field  notes,  Volume  4. 
The  doors  ere  (30A,  30C,  30E,  and  30H).  The  estimated  cost  to  replace  these 
doors  is  $13,727. 

Adjacent  to  window  (201 )  the  masonry  needs  to  be  repaired  in  building  475A 
and  the  vestibule  door  (30B)  needs  to  be  moved  back  to  ensure  a  proper  flow  of 
people.  The  locations  of  the  above  numbered  window  and  door  can  be  seen  in 
the  field  notes  for  this  building,  Volume  4.  The  estimated  cost  for  this  work  is 
$1 ,221 . 

Building  475E  has  several  plywood  covered  accesses  that  need  to  be  replaced 
with  a  standard  door.  The  plywood  needs  to  be  removed  and  a  framed  door 
installed.  The  estimated  cost  to  repair  the  15  places  is  $50,302. 

All  of  the  above  stated  items  have  included  in  the  estimated  cost  finishing  of  any  walls 
doors  with  filling  and  painting  to  match  the  existing  surrounding  walls  and 


8. 


9. 


A9 


PAGE  A9-2 


CONSTRUCTION  COST  ESTIMATE 

PHOJECT 

USDB  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  - - 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

conPB 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFYl 

ARCHITECT/ENGINEER  - 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

UHAWING  NO. 

NONE 

ESTIMATOR 

_  _  DLS 

CHECKED  BY 

TOI 

A9 

ARCHITECTURAL  REPAIRS 

I  QUANTITY 

1  MATERIAL 

T  LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  463 

DEMOLITION 

1 

EA 

20.0C 

2C 

$20 

DRILL  3/4"  HOLE 

C 

\i 

iHR 

5.0C 

2£ 

20.0C 

10C 

$125 

CHECK  SWING  VALVE 

1 

EA 

10.90 

11 

9.9C 

1C 

$21 

3/4-  COPPER  PIPE 

18 

FT 

1.90 

34 

3.0C 

54 

$88 

SEALANT 

5 

FT 

■1 

^10 

MOBILIZATION 

1 

EA 

15.00 

15 

$15 

SUBTOTAL 

573 

$206 

CONTINGENCY  10% 

10% 

$7 

10% 

$21 

/  a 

SUBTOTAL 

580 

$227 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

53 

13.0% 

$29 

3)OU/ 

DIRECT  COST 

583 

$256 

OVERHEAD  AND  PROFIT 

25% 

521 

25% 

$64 

SUBTOTAL 

5104 

$320 

CONSTRUCTION  COST 

ENG.  FORM  iso" - - 

5424 

m 


# 


1AVC-59 


i 
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CONSTRUCTION  COST  ESTIMATE 


ESTIMATOR 


PROJECT 

USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


A9  QUANTITY 

ARCHITECTURAL  REPAIRS  NO.  I  UNIT  PER 

UNITS  MEAS.  UNIT 


BUILDING  464 


MOVE  LIGHT  FIXTURE 


MOBILIZATION 


DATE  PREPARED 

_  4/2/90 


BASIS  FOR  ESTIMATE 


DLS 


MATERIAL 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

“OTHER  (SPEC! 


CHECKED  BY 

_  TOL 


_ LABOR  TOTAL 

P^R  TOTAL  COST 

UNIT 


_  SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SQC  SFC.  INS 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


___■  SUBTOTAL 


I _ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

liiiiiHysi 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  - - 

FORT  LEAVENWORTH.  KS 

CODE  A 

’’code  b 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY) 

ARCHITECT/ENGINEER  - - 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

DRAWING  NO. 

NONE 

ESTIMATOR 

DLS 

CHECKED  BY 

TOL 

A9 

ARCHITECTURAL  REPAIRS 

1  QUANTITY 

f  MATERIAL 

1  LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  465 

MOVE  VESTIBULE  DOOR  AND  SIDE 

LIGHTS  BACK 

DEMOLITION 

1 

EA 

150.0C 

150 

$150 

INSTALLATION 

1 

EA 

200.00 

200 

$200 

WEATHERSTRIP  DOOR 

17 

FT 

1.40 

24 

2.60 

44 

$68 

INSTALL  THRESHOLD 

1 

EA 

40.00 

40 

10.00 

10 

MOBILIZATION 

1 

EA 

50.00 

MOVE  VESTIBULE  DOOR  (07)  AND 

SIDE  LIGHTS  BACK 

DEMOLITION 

1 

EA 

150.00 

150 

$150 

INSTALLATION 

1 

EA 

200.00 

200 

$200 

WEATHERSTRIP  DOOR 

17 

FT 

1.40 

24 

2.60 

44 

$68 

INSTALL  THRESHOLD 

1 

EA 

40.00 

40 

10.00 

10 

$50 

REVERSE  DOOR  SWING 

1 

EA 

50.00 

50 

$50 

MOBILIZATION 

1 

EA 

50.00 

50 

$50 

SUBTOTAL 

$128 

$958 

$1  086 

CONTINGENCY  10% 

10% 

$13 

10% 

$96 

$109 

SUBTOTAL 

$141 

$1,054 

$1  195 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$5 

13.0% 

$137 

$142 

DIRECT  COST 

$146 

$1,191 

$1  387 

OVERHEAD  AND  PROFIT 

25% 

$36 

25% 

$298 

-  ^ 

$334 

SUBTOTAL 

$182 

$1,489 

151  fi71 

CONSTRUCTION  COST 

ENG.  FORM  ififT 

1 

$1,671 

1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  - - - - 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

CODFR 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY) 

ARCHITECT/ENGINEER  - - 

CLARK  RICHARDSON  &  BISKUP 

CODE  C 
OTHER 

UKAWING  NO. 

NONE 

ESTIMATOR 

_  _  DLS 

CHECKED  BY 

TOI 

ARCHITECTURAL  REPAIRS 

I  QUANTITY 

I  MATERIAL 

T  LABOR 

TOTAL 

NO, 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  466 

REPAIR  DAMAGED  METAL  CEILING  PANEL! 

3 

DEMOLITION 

75 

JSQFT 

1.0C 

75 

$75 

INSTALL  METAL  PANELS  TAKEN 

FROM  OTHER  LOCATIONS 

75 

SOFT 

2.0C 

150 

$150 

PAINT 

200 

SOFT 

0.10 

20 

0.40 

80 

<l;i  on 

MOBILIZATION 

1 

EA 

50.00 

IHHHill 

SUBTOTAL 

$20 

$355 

CONTINGENCY  10% 

10% 

$2 

10% 

$36 

SUBTOTAL 

$22 

$391 

•900 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$1 

13.0% 

$51 

1  O 

DIRECT  COST 

$23 

$442 

OVERHEAD  AND  PROFIT 

25% 

$6 

25% 

$111 

17 

SUBTOTAL 

$29 

$553 

•911/ 

CONSTRUCTION  COST 

ENG.  FORM  iso 

$582 

1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT 

USDS  ENERGY  STUDY 


LOCATION 

_ FOFrr  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


A9 

ARCHITECTURAL  REPAIRS 


DATE  PREPARED 

_ _ _ 4/2/90 

■  BASIS  FOR  ESTIMATE 


BUILDING  472 


INSTALL  ACCESS  HOLE 


REPAIRS  TO  DOOR  (106 


_ _ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SEC..IN.S 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ CONSTRUCTION  COST 


ESTIMATOR 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


EA  (NO  DESIGN  COMPLETED) 
EB  (PRELIMINARY  DESIGN) 
EC  (FINAL DESIGN) 


DLS 


TOTAL 


CHECKED  BY 


LABOR 


PER  TOTAL 
UNIT 


DEMOLITION 

1 

EA 

ACCESS  FRAME  AND  COVER 

1 

EA 

PAINT 

1 

EA 

MOBILIZATION 

1 

EA 

419.00 


5.00 


REPLACE  LOCK 

1 

EA 

ADJUST  DOOR 

1 

EA 

MOBILIZATION 

1 

EA 

419  23.00 


TOTAL 

COST 
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CONSTRUCTION  COST  ESTIMATE 
^OJECT 

_ USDS  ENERGY  STUDY 


LOCATION 

FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_  NONE 


A9 

ARCHITECTURAL  REPAIRS 


DATE  PREPARED 

_ _ _ 4/2/90 

BASIS  FOR  ESTIMATE 


ESTIMATOR 


BUILDING  473 


INSTALL  NEW  HALLOW  METAL 
DOOR  INM06) 


REMOVE  DOOR/FRAME 


NEW  DOOR/FRAME 


FINISH  HARDWARE 


PAINT 


SEALANT/CAULK 


MOBILIZATION 


_ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMPTAX.SOC.SFO  INfi 


DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ _ CONSTRUCTION  COST 


ENG.  FORM  150 
1AVC-59 


QUANTITY 


NO, 

UNITS 


DLS 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
.CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY 


CHECKED  BY 

_  TOL 


LABOR 


PER  TOTAL 
UNIT 


I 


1 

RT" 

> 

1 

EA 

1 

EA 

1 

EA 

36 

FT 

1 

EA 

100.00 

100 

80.00 

80 

90.00 

90 

35.00 

35 

1.40 

50 

140.00 

140 

TOTAL 

COST 
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CONSTRUCTION  COST  ESTIMATE 


DATE  PREPARED 


PROJECT 

USDS  ENERGY  STUDY 

LOCATION 

FORT  LEAVENWORTH.  KS 

lARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 
_ NONE 


A9 

ARCHITECTURAL  REPAIRS 


BUILDING  475 


INSTALL  NEW  HALLOW  METAL  DOORS  IN 
(30A.  300.  30E.  AND  30H) 


REMOVE  DOOR/FRAME 


NEW  DOOR/FRAME 


FINISH  DOOR 


PAINT 


SEALANT/CAULK 


MOBILIZATION 


QUANTITY 


NO. 

UNITS 


ESTIMATOR 
_  DLS 


MATERIAL 


PER  TOTAL 
UNIT 


CHECKED  BY 
_ T 


LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 


A9 


PREVIOUS  EDITION  MAY  BE  USED 


PAGE  A9-9 


•) 


CONSTRUCTION  COST  ESTIMATE 
PROJECT 

_ USDS  ENERGY  STUDY _ 

LOCATION 

_ FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER  - 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO.  “ 

_ NONE _ 

A9  - - 

ARCHITECTURAL  REPAIRS 


DATE  PREPARED 

_ _ 4/2/90 

I  BASIS  FOR  ESTIMATE 


SHEET  OF 
8 


■ESTIMATOR 


BUILDING  475A _ 

REPAIR  MASONRY  WALL  AT 
WINDOW  (201) 


MOVE  VESTIBULE  DOOR  (30B)  AND 
SIDE  LIGHTS  BACK 


_ _ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SEC  INS 


DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ CONSTRUCTION  COST 

ENG.  FORM  150  ' 

1AVC-59 


MM  HI  I  liii  II 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


DLS 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
.CODE  B  (PRELIMINARY  DESIGN) 
.CODEC  (FINAL DESIGN) 

OTHER  (SPECIF 


CHECKED  BY 
_ TOL 


TOTAL 
TOTAL  I  COST 


REMOVE  BRICK 

20 

SOFT 

TOOTH-IN  NEW  BRICK 

30 

SOFT 

MOBILIZATION 

1 

FA 

DEMOLITION 

1 

EA 

INSTALLATION 

1 

EA 

WEATHERSTRIP  DOOR 

17 

FT 

INSTALL  THRESHOLD 

1 

EA 

MOBILIZATION 

1 

FA 

150.00 

150 

200.00 

200 

2.60 

44 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  ~ 

_ USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


A9 

ARCHITECTURAL  REPAIRS 


DATE  PREPARED 

_  4/2/90 

BASIS  FOR  ESTIMATE 


ESTIMATOR 


BUILDING  475E 


REPLACE  PLYWOOD  WITH 
WORKING  DOORS 


REMOVE  DOOR/FRAME 


NEW  DOOR/FRAME 


FINISH  HARDWARE 


PAINT 


8"  LIGHTWEIGHT  C.M.U. 


SEALANT/CAULK 


MOBILIZATION 


SUBTOTAL 


CONTINGENCY  10% 


_ _ SUBTOTAL 


WORK  COMP.TAX.SOaSEC  .INS 


DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_  CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


DLS 


TOTAL 


CHECKED  BY 

_  T 


LABOR 


PER  TOTAL 
UNIT 


15 

EA 

in 

EA 

15 

EA 

15 

EA 

40 

SOFT 

o> 

0 

0 

FT 

EA 

840.00 


680.00 


20.00 


1.60 


0.60 


12.600  I6O.O0I 


10.200  120.00 


300  80.00 


TOTAL 

COST 


2,250 


15,000 


12.000 


1.500 


152 


1.200 


2,250 


37,787 


2.454 


40.241 


10.061 


50,302 


50,302 
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EC0-M1 

SCHEDULE  AIR 
HANDLING  EQUIPMENT 


SCHEDULE  AIR  HANDLING  EQUIPMENT 
ENERGY  CONSERVATION  OPPORTUNITY:  ECO-M1 


PURPOSE: 

This  Energy  Conservation  Opportunity  simulation  (ECO-M1)  analyzes  the  energy 
savings  associated  with  controlling  HVAC  systems  using  Night  Setback.  Energy 
saving  can  be  accomplished  by  turning  down  AHU's  during  times  when  spaces  are 
unoccupied. 

SCOPE: 


The  ECO  simulation  (ECO-M1 )  includes  expanding  the  existing  EMS  system  located 
at  the  USDB.  Three  AHU's  in  building  465  and  eleven  units  located  in  building  464 
can  be  added  to  the  EMS  network.  This  will  allow  these  AHU's  to  be  set  back  when 
they  are  not  needed.  Buildings  450,  463,  and  473  are  already  controlled  by  the  EMS 
system  and  take  advantage  of  Night  Setback.  The  Chilled  Water  and  Heating  Hot 
Water  Pumps  that  serve  buildings  463,  472  and  parts  of  464  and  473  are  not  on  the 
EMS  system  and  continue  to  run  at  night  even  though  the  air  handlers  are  turned  off. 
These  pumps  will  show  an  energy  savings  when  added  to  the  EMS  system.  Buildings 
such  as  the  Castle,  466,  and  floors  2  and  3  of  465  are  domiciles  and  require  space 
conditioning  24  hours  a  day.  The  air  handler  in  the  print  room  in  building  472  is  used 
for  dehumidification  and  must  run  continuously.  Therefore  buildings  466,  472  and  475 
A-H  are  not  included  as  part  of  this  ECO. 


MODELING  TECHNIQUES: 

The  modeling  techniques  used  to  calculate  the  energy  saving  associated  with 
implementation  of  this  ECO  were  completed  using  the  Trace  Ultra  computer  simulation 
models  developed  as  a  base  load  on  the  facility.  The  existing  HVAC  systems  were 
scheduled  to  run  constantly  throughout  the  heating  and  cooling  seasons.  Then  an 
alternative  run  was  done  scheduling  the  air  handlers  to  be  shut  off  or  turned  down  at 
times  when  heating  or  cooling  were  not  required.  The  difference  in  the  energy  usage 
for  these  two  computer  runs  is  the  energy  saving  from  ECO-M1.  Hand  calculation 
were  done  to  calculate  the  energy  saving  obtained  when  adding  the  pumps  in 
buildings  The  cost  of  implementing  this  ECO  was  calculated  using  an  electronic 
spreadsheet . 
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ECO  IMPLEMENTATiOlsi- 


The  Air  Handling  Unit  in  building  464  and  465  have  the  capability  of  connecting  to  the 
existing  EMS  system  located  on  the  USDB.  These  unit  will  require  new  relays  located 
at  the  units  and  control  wiring  to  connect  them  to  the  EMS  system.  The  Chilled  Water 
and  Heating  Hot  Water  pumps  serving  buildings  463,  472  and  parts  of  464  and  473 

connected  to  the  existing  relays  which  control  the  air  handlers  already  in  these 
buildings. 


SUMMARY: 

implement  this  ECO  shown  Table  M1-1are  construction  costs  +6% 

SIOH. 

The  energy  savings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  below  in  Table  M1-1.  A  dollars  per  year  savings  as  determined  using  the 
computer  simulation  model  along  with  hand  calculation  for  pump  energy  savings. 


Building 

Number 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Cost 

Simpie 

Payback 

Savings  to 
Invest  Ratio 

463 

10 

$127 

$491 

3.76  )< 

2.31 

464 

45 

$396 

$9,255 

21.85 

.42 

465 

$891 

$9,972 

10.57  y 

1.03 

472 

20 

$248 

22.5 

.39 

Table  M1-1 
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BUILDING  465 
GROUND  FLOOR 


WEST 


NORTH 

SOUTH 


EAST 


EC0-M1 


BUILDING  465 
BASEMENT 


SOUTH 


EAST 
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2  HP.  HOT/CHILLED 
WATER  PUMP.-'<r— ^ 


BUILDING  463 
FIRST  FLOOR 


SOUTH 


BUILDING  464 


THIRD  FLOOR 


NORTH 


ECO-M1 


PAGE 


BUILDING  472 
FIRST  FLOOR 


EAST 


NORTH 


WEST 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  ' 

PROJECT  NO.  &  TITLE;  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM1463 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


464. 

28. 

26. 

466. 

0. 

466. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTUA'R(2) 

A.  ELECT 

$  12.44 

10. 

B.  DIST 

$  .00 

0. 

C.  RESID 

$  .00 

0. 

D.  NATG 

$  4.08 

0. 

E.  COAL 

$  .00 

0. 

$ 

$ 

$ 

$ 

$ 


F.  TOTAL  10.  5 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


ANNUAL  $ 
SAVINGS(3) 

124. 
0. 
0. 
0. 
0. 

124. 


9.11 


DISCOUNT 

FACTOR(4) 

8.69 

12.42 

12.21 

11.67 

10.36 


DISCOUNTED 

SAVINGS(5) 

1078. 

0. 

0. 

0. 

0. 

1078. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 


$ 

$ 

$ 


0. 

0. 

0. 


356. 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $ 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  R= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  2  31 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


124. 

1078. 


SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1  F/4 


3.76 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS-  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM1464 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


8731. 

524. 

480. 

8762. 

0. 

8762. 


UNIT  COST 

SAVINGS 

FUEL 

$/MBTU(1) 

MBTUA'R( 

A.  ELECT 

$ 

12.44 

26. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

19. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

45. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

323. 

8.69 

2807. 

0. 

12.42 

0. 

0. 

12.21 

0. 

78. 

11.67 

910. 

0. 

10.36 

0. 

401. 

$  3717. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  1227 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  R= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


IA1) 


9.11 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0  42 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  21.85 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7 
PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  ECOM1 465 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (ID-1  E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


9408. 

564. 

517. 

9440. 

0. 

9440. 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


$ 

$ 

$ 

$ 

$ 


12.44 

.00 

.00 

4.08 

.00 


SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

19. 

$  236. 

8.69 

2051. 

0. 

$  0. 

12.42 

0. 

0. 

$  0. 

12.21 

0. 

161. 

$  657. 

11.67 

7667. 

0. 

$  0. 

10.36 

0. 

180. 

$  893. 

$  9718. 

3.  NON  ENERGY  SAVINGS{+)  /  COST(-) 

A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 


3A1) 


9.11 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 


$ 

$ 

$ 


0. 

0. 

0. 


3207. 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $ 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F543C)  $ 

(SIR)=(5/1F)=  1.03 


893. 

9718. 


6.  DISCOUNTED  SAVINGS  RATIO 
(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


10.57 
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CYCLE  COST  ANALYSIS  SUMMARY 

iKio-r». . , ^energy  conservation  investment  program  (ECIP^ 

PROJECT  fort  LEAVENWORTH  -  USDS  REGIoLoS.  : 

ANAI  discrete  PORTION  NAME;  ECOM1 472 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 
f.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  {+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


$ 

$ 

$ 

$ 

-$ 

$ 


5596. 

336. 

308. 

5616. 

0. 

5616. 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


UNIT  COST  SAVINGS 
$/MBTU(1)  MBTUA'R(2) 


$ 

$ 

$ 

$ 

$ 


12.44 

.00 

.00 

4.08 

.00 


20. 

0. 

0. 

0. 

0. 

20. 


$ 

$ 

$ 

$ 

$ 


ANNUAL  $ 
SAVINGS(3) 

249. 
0. 
0. 
0. 
0. 


DISCOUNT 

FACTOR{4) 

8.69 

12.42 

12.21 

11.67 

10.36 


249. 


3.  NON  ENERGY  SAVINGS{+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS{+)  /COST(-)  (3A2+3Bd4) 


DISCOUNTED 

SAVINGS(5) 

2164. 

0. 

0. 

0. 

0. 

2164. 


9.11 


714. 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  33) 

A  IF  3D1  IS  -  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  R= 

C  IF3D1BIS  =  >1  GOTOITEM4  - 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F343A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  rSIRW5/in  n  oo 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY)  ^ 


$ 

$ 

$ 


0. 

0. 

0. 


$ 

$ 


249. 

2164. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


22.55 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  - - 

_ USDS  ENERGY  STUDY _ 

LOCATION  - - 

_ FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO.  - - 

_ NONE 


DATE  PREPARED 

_ _ _  4/2/90 

I  BASIS  FOR  ESTIMATE 


{ESTIMATOR 


ECO-M1 

BUILDING  463  FIRST  FLOOR  ” 

START/STOP  THE  HOT/CHILLED _ 

WATER  PUMP  “ 

WIRE  FROM  EXISTING  CONTROL  PANEL 


QUANTITY 


NO. 

UNITS 


MJM 


TOTAL 


CHECKED  BY 

_ ^ 


_  LABOR 


PER  TOTAL 
UNIT 


TOTAL 

COST 


18  GA.  TWISTED  PAIR  WIRE 

85 

FT 

0.10 

1/2"  CONDUIT 

85 

FT 

0.77 

EQUIPMENT  MOUNTED  CONTROL  RELAY 

1 

EA 

18.00 

ECO-M1 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED  ^ 

4/2/90 

rHWJtU  1 

USDS  ENERGY  STUDY 

LOCATION  — - — 

FORT  LEAVENWORTH.  KS 

X 

_CODEA 

cnnF  R 

ARCHITECT/ENGINEER  - 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

UKAWING  NO. 

NONE 

ESTIMATOR 

MJM 

CHECKED  BY 

MAW 

ECO-M1 

1  QUANTITY 

'1  MATERIAL 

1  LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

i^blLDING  464  THIRD  FLOOR 

START/STOP  THE  FAN  COIL  UNITS 

EXTEND  TRUNK  TO  NEW  CONTROL  PANEI 

CONTROL  PANEL  fJOHNSON  FPU1 

1 

EA 

3280.0C 

$3,280 

450.0C 

$450 

$3  730 

18  GA.  TWISTED  PAIR  WIRE 

57C 

FT 

0.1C 

HI 

0.31 

$177 

1/2"  CONDUIT 

57C 

FT 

0.77 

1.95 

$1,112 

$1  5S0 

EOUIPMENT  MOUNTED  CONTROL  RELAY 

■1 

EA 

$198 

$242 

SUBTOTAL 

$3,974 

$1 .980 

(te  QCyi 

CONTINGENCY  10% 

10% 

$397 

10% 

$198 

SUBTOTAL 

$4,371 

$2,178 

90^0 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$153 

13.0% 

$283 

3)0, 04y 

DIRECT  COST 

$4,524 

$2,461 

OVERHEAD  AND  PROFIT 

25% 

$1,131 

25% 

$615 

M)o,yo3 

<tl  yAfi 

SUBTOTAL 

$5,655 

$3  076 

3>  I ,/ ^0 

djQ  yoi 

CONSTRUCTION  COST 

ENG.  FORM  150 - - 

oo,/ol 

$8,731 

1AVC-59 


EC0-M1 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 
_ FOFrr  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_  NONE 


BUILDING  465 
START/STOP  THE  FAN  COIL  UNITS 


START/STOP  HOT/CHILLED  WATER  PUMP 
EXTEND  TRUNK  TO  NEW  CONTROL  PANEL 


CONTROL  PANEL  (JOHNSON  FPU 


18GA.  TWISTED  PAIR  WIRE 


1/r  CONDUIT 


EQUIPMENT  MOUNTED  RELAY 


ESTIMATOR 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


MJM 


MATERIAL 


TOTAL 


CHECKED  BY 


LABOR 


PER  TOTAL 


TOTAL 

COST 


ECO«M1 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT 

_ USDS  ENERGY  STUDY 


LOCATION  - 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKllP 

DRAWING  NO.  - - 

_  _  NONE 


DATE  PREPARED 

_ ,  4/2/90 

IBASIS  FOR  ESTIMATE 


SHEET  OF 
_ 4 


■ESTIMATOR 


BUILDING  472  BASEMENT 
START/STOP  THE  HOT  WATER 


RADIANT  HEAT  PUMP 
EXTEND  TRUNK  TO  NEW  CONTROL  PANFI 


CONTROL  PANEL  MOHNSQN  FPU 


18  GA.  TWISTED  PAIR  WIRF 


1/2*  CONDUIT 


EQUIPMENT  MOUNTED  CONTRni  RFI  ay 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 

_  MAW 


_ .  TOTAL 

PER  I  total  I  COST 

UNIT  I 


WORK  COMP.TAX.SOC.SFC  IN.t; 


DIRECT  COST 


OVERHEAD  AND  PROFIT 


SUBTOTAL 


I _  CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


ECO-M1 


PREVIOUS  EDITION  MAY  BE  USED 
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ECO-M1 


SCHEDULE  AIR  HANDLING  EQUIPMENT 


BUILDING  463 


PROJECT 


LOCATION 


CALCULATION  SHEET 


USDS 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


ECO  MEASURE 

ECO-M1 


DATE 

Oct-90 


BASIS  FOR  CALCULATION 

X  HAND 

_ COMPUTER 

_ CONTRACTOR  BID 

OTHER  (SPECIF  ‘ 


COMPUTED  BY  CHECKED  BY 

RGB  MAW 


HAND  CALCULATION  OF  ENERGY  SAVINGS  ASSOCIATED  WITH 
NIGHT  SHUT  DOWN  OF  CHILLED  WATER  PUMPS 


BUILDING  463 
3  HP.  MOTOR 

1  HP  =  74.600  WATTS  PER  HOUR 

ESTIMATED  PUMP  SAVINGS  %  BASED  ON  COMPUTER 

SIMULATIONS  OF  BUILDINGS  465  AND  464 

ENERGY  =  HP  X  74,600  WATTS/HR  X  12  HR 


CALCULATION  SHEET 


EC0-M2 


DRY-BULB  ECONOMIZER 
CONTROLS 


DRY-BULB  ECONOMIZER  CONTROLS 


>  ij.) 


ENERGY  CONSERVATION  OPPORTUNITY:  ECQ-M2 


^  VURPOSE! 


This  Energy  Conservation  Opportunity  (ECO-M2)  analyzes  the  energy  savings 
associated  with  repairing  and  maintaining  existing  dry  bulb  economizer  systems. 
\  Energy  savings  can  be  accomplished  by  turning  off  or  cycling  refrigeration  systems 
V^j:fCh^sing  outside  air  as  a  cooling  source  when  outdoor  temperatures  are  at  or  below 
y^/68°  r.  This  outdoor  air  is  then  mixed  with  room  air  and  cooled,  if  necessary,  to  obtain 
^vih^design  supply  air  temperature.  These  systems  monitor  and  respond  to  dry  bulb 
temperatures  only.  The  implementation  of  this  project  will  not  include  the  addition  of 
any  new  economizer  units  because  all  building  systems  compatible  with  air  side 
economizers  currently  have  that  equipment  installed. 


SCOPE: 


The  ECO  simulation  (ECO-M2)  includes  the  reconnecting  of  the  economizer  linkage 
and  the  replacement  of  controls  for  the  existing  dry  bulb  economizers.  The  application 
of  this  project  was  considered  for  6  air  handling  units;  building  463  (second  and  third 
floors),  building  464  (first  and  second  floors)  and  building  473  (second  and  third 
floors).  Building  450  was  not  considered  because  it  already  has  an  operable  dry  bulb 
economizer  system.  The  rest  of  the  buildings  have  operable  windows  and  their  HVAC 
systems  are  not  compatible  with  dry  bulb  economizers. 

MODELING  TECHNIQUES- 

The  modeling  techniques  used  to  calculate  the  energy  savings  associated  with 
implementation  of  this  ECO  were  completed  using  the  "Trace"  computer  simulation. 
The  existing  HVAC  system  was  set  up  without  a  dry  bulb  economizer.  The  computer 
model  was  then  run  with  the  economizer  activated  at  or  below  68°  F,  during  the 
cgglincLSgasQii  only,  and  a  new  energy  usage  was  found.  The  difference  in  energy 
usage  from  the  two  computer  runs  is  the  energy  savings  that  can  be  obtained  by 
implementing  ECO-M2. 

ECO  IMPLEMENTATION- 


The  Air  Handling  Units  in  buildings  463,  464  and  473  have  existing  dry  bulb 
economizer  capabilities.  The  controls  to  these  systems  are  inoperable  and  the 
linkages  have  been  disconnected.  In  order  to  implement  this  ECO,  the  old  controls 
must  be  removed  and  replaced  and  linkages  must  be  reconnected.  Also,  the  return 
and  outside  air  dampers  on  the  air  handling  unit  in  building  463,  third  floor,  need  to  be 
replaced. 
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A  means  of  air  relief  may  also  need  to  be  provided.  Possible  choices  are  partially 
open  windows,  exhaust  dampers  or  exhaust  fans.  For  this  ECO  simulation,  it  is 
assumed  that  the  excess  air  can  escape  the  buildings. 


SUMMARY: 

The  project  cost,  energy  savings,  simple  payback,  and  savings  to  investment  ratio 
(S.I.R.)  for  implementation  of  this  ECO  by  building  is  shown  in  Table  M2-1.  This 
project  cost  is  the  construction  cost  as  determined  on  the  Cost  Estimate  Form  plus  6% 


Building 

Number 

Electric 

Energy 

Savings 

(MBTU/yr.) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

S.I.R. 

463 

2.155 

$27 

$1 ,547 

57.3 

0.15 

464 

$193 

1.20^ 

473 

5.609  - 

$70 

$1,413 

20.2 

0.45 

Table  M2-1 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1.035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM2463 

ANALYSIS  DATE:  03-31-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


1459. 

88. 

80. 

1464. 

0. 

1464. 


FUEL 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$ 

12.44 

2.155 

$ 

27. 

8.69 

235. 

B.  DIST 

$ 

.00 

0. 

$ 

0. 

12.42 

0. 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

12.21 

0. 

D.  NATG 

$ 

4.08 

0. 

$ 

0. 

11.67 

0. 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

10.36 

0. 

F.  TOTAL 

2. 

$ 

27. 

$  235. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  {+/-)  $ 

(1)  DISCOUNT  FACTOR  (TABLE  A)  9  11 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1)  $ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  78 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


0. 

0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YEARS  ECONOMIC  LIFE))  $  27. 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


$  235. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  0  16 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  54.22 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
.MOT*. .  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

FORT  LEAVENWORTH  -  USDS  REGION  NOS  7 

PROJECT  NO.  &  TITLE:  1496 

DISCRETE  PORTION  NAME;  ECOM2464 

ANALYSIS  DATE:  03-31-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


1333. 

80. 

73. 

1337. 

0. 

1337. 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


UNIT  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

12.44 

15.46 

$  192. 

8.69 

1668. 

.00 

0. 

$  0. 

12.42 

0. 

.00 

0. 

$  0. 

12.21 

0. 

4.08 

-1.114 

$  -5. 

11.67 

-58. 

.00 

0. 

$  0. 

10.36 

0. 

14. 

$  187. 

$  1610. 

3.  NON  ENERGY  SAVINGS{+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 


3A1) 


9.11 


TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS{+)  /COST(-)  (3A2+3Bd4)  $ 


0. 

0. 

0. 


531. 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $ 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1 B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+8A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

(SIR)=(5/1F)=  1.20 


187. 

1610. 


6.  DISCOUNTED  SAVINGS  RATIO 
(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


7.15 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1 .035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDB  REGION  NOS.  7  CENSUS’ 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM2473 

ANALYSIS  DATE:  03-31-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  .$ 

F.  TOTAL  INVESTMENT  (1D-1E)  $ 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


1333. 

80. 

73. 

1337. 

0. 

1337. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTU/YR(2) 

A.  ELECT 

$  12.44 

5.609 

B.  DIST 

$  .00 

0. 

C.  RESID 

$  .00 

0. 

D.  NATG 

$  4.08 

0. 

E.  COAL 

$  .00 

0. 

F.  TOTAL  6.  $ 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


ANNUALS 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

70. 

8.69 

608. 

0. 

12.42 

0. 

0. 

12.21 

0. 

0. 

11.67 

0. 

0. 

10.36 

0. 

70. 

$  608. 

$  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  201 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YEARS  ECONOMIC  LIFE))  $  70. 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


$  608. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  0  45 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  19.10 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT 

_ USDS  ENERGY  STUDY 


LOCATION  - 

_ FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER  ^  - 

_ CLARK  RICHARDSON  &  RIStCI  IP 

DRAWING  NO. 

_ NONE 


ECO-M2  - 

DRY-BULB  ECONOMIZER 
CONTROLS 


BUILDING  463  ECONOMIZER 
CONTROLS  FOR  AHU  LOOATFn 


ON  SECOND  FLOOR  NORTHEAST  ENTRY 


ELECTRIC  CONTROLLFR 


MIXED  AIR  TEMPERATURE  SENSOR 


OUTSIDE  AIR  TEMPERATURF  SENSOR 


MIXED  AIR  ELECTRIC  DAMPER  MOTOR 


DATE  PREPARED 

_ _ _ 4/2/90 

BASIS  FOR  ESTIMATE 


BUILDING  463  ECONOMIZER 
CONTROLS  FOR  AHU  LOCATFn 


ON  THIRD  FLOOR  ABOVE  STAIRS 


ELECTRIC  CONTRQI I  FR 


MIXED  AIR  TEMPERATURE  SENIROR 


OUTSIDE  AIR  TEMPERATURF  SENSOR 


MIXED  AIR  ELECTRIC  DAMPER  MOTOR 


18X28  RETURN  AIR  DAMPER 


1 8  X  28  OUTSIDE  AIR  DAMPER 


_ SUBTOTAL 


CONTINGENCY  10% 


SUBTOTAL 


WORK  COMP.T/VX.SOC.SFC  INIS 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ _ SUBTOTAL 


_ CONSTRUCTION  COST 


ESTIMATOR 

_ MJM 


QUANTITY  I  MATERIAL 


NO.  UNIT  PER  TOTAL 
UNITS  MEAS.  UNIT 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 

MAW 


_ LABOR  TOTAL 

PER  TOTAL  COST 

UNIT 


- construction  nr>gT 

ENG.  FORM  150  ~ 

1AVC-59 


ECO-M2 
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CONSTRUCTION  COST  ESTIMATE 


m 


DATE  PREPARED 

4/2/90 

I  BASIS  FOR  ESTIMATE 


PROJECT  BASIS  FO 

_ USDS  ENERGY  STUDY _ 

LOCATION  - - 

_ _ FORT  LEAVENWORTH.  KS _ 

ARCHITECT/ENGINEER  - - - 

_  CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO.  I  ESTIMATOR 

_ NONE _ MJM 

QU/\NTITY|  MATERIAL 

DRY-BULB  ECONOMIZER  NO  I  UNIT  PER  I  TOTAL 

CONTROLS  _  UNITS  IMEAS.  UNIT  I 

BUILDING  473  ECONOMIZER 

CONTROLS  FOR  AHU  LOCATFO _ 

ON  SECOND  FLOOR  HALLWAY  SOUTH  EN 


ELECTRIC  CONTRQLL  FR _ 

MIXED  AIR  TEMPERATURE  SENSOR 


OUTSIDE  AIR  TEMPERATURE  SENSOR 


MIXED  AIR  ELECTRIC  DAMPER  MOTOR 


1 

EA 

104.00 

1 

m 

> 

60.00 

1 

EA 

60.00 

1 

EA 

148.00 

BUILDING  473  ECONOMIZER 

CONTROLS  FOR  AHU  LOCATED _ 

ON  THIRD  FLOOR  HALLWAY  SOUTH  END 


ELECTRIC  CONTROLLER 


MIXED  AIR  TEMPERATURE  SENSOR 


OUTSIDE  AIR  TEMPERATURE  SENSOR 


MIXED  AIR  ELECTRIC  DAMPER  MOTOR 


EA 

104.00 

EA 

60.00 

EA 

60.00 

EA 

148.00 

_ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SFC  INS 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

'OTHER  (SPECIFY) 


CHECKED  BY 

MAW 


LABOR  TOTAL 

PER  I  TOTAL  COST 

UNIT 


212  25% 


1,059 


ECO-M2 


PREVIOUS  EDITION  MAY  BE  USED 
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EC0-M2 


DRY-BULB  ECONOMIZER  CONTROLS 

BUILDING  463 


EC0-M2  ECONOMIC  ANALYSIS 


STEAM  CONSUMPTION  _ 

BUILDING  BASE  |  ECO-M2  ENERGY 
NUMBER  ENERGY  LOAD  SAVINGS 


ELECTRIC  CONSUMPTION _ 

base  I  ECO-M2  I  ENERGY  TOTAL 

LOAD  LOAD  SAVINGS  SAVINGS 

(KW)  (MBTU)  I  (S) 


0 


$3 


Trane  Air  Canditicrdrig  Ecorcmics 
B/i  CIARK  RICHARDSON  BISKUP 


V  600 
PAGE  1 


TRACE  ULTRA  ANALYSIS 
ty  CLARK  RICHARDSON  BISKUP 


** 


*-#*******-<r****»**-*-5r-^-*'*^':*r»*^Tir*****T»r********i(r*****’*****'(irtr*-**********iir**tf******'* 


USDB  ENERGY  STUDY 
lEAVENWDRIH,  KANSAS 
USDB 

BRIAN  SCCTT 


Weather  File  Cede: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Baranetric  Pressure: 

Surmer  Clearness  Number: 
Winter  Clearness  Nunber: 
Surmer  Design  Dry  Bulb: 
Sunmer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Sirmer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  S^Decific  Heat: 
Density-Specific  Heat  Prod: 
latent  Heat  Factor: 
Enthalpy  Factor: 


FTLV^WEH 


LEAVEtTOOT,  KANSAS  (USDB) 

39.4 

(deg) 

94.9 

(deg) 

6 

770 

(ft) 

29.1 

(in.  Hg) 

0.95 

0.95 

96 

(F) 

77 

(F) 

3 

(F) 

0.20 

0.20 

0.0739 

(Ibm/cuft) 

0.2444 

(Btu/lbn/F) 

1.0837 

(Btu-min.  /hr/cuft/F) 

4,770.2 

(Btu-min.  /hr/cuft/Ibm) 

4.4333 

(Btu-min.  /hr /curt) 

Design  Simulation  Period:  ISfey  To  October 
System  Simulation  Period:  January  To  Deceirber 
Cooling  Load  ^fethoddogy:  CLID/CLF  (TEN) 

Time/Date  Program  was  Run:  15:11:24  9/19/90 
Dataset  Name:  463-AM  .IM 


Trane  Air  Ccsiditioning  Eoonanics 
Py:  CLARK  RICHATOSON  BISKUP 

AIRFICW  ~  ALTEK^nVE  3 

ECO  M2:  DKT-BULB  ECCNCMIZER  OONTPOLS 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


V  600 
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Outsicte 

Cooling 

- Main  — 

Heating 

Return 

E^diaust 

Aujul. 

Sipoly 

Rocm 

Erfmist 

System  System 

Airflow 

Airflow 

Airflcw 

Airflcw 

Airflcw 

Airflcw 

Airflcw 

Nutnber  Type 

(Cfin) 

(CSn) 

(Cfin) 

(Cfin) 

(Cfin) 

(Cfin) 

(Cfin) 

1  PC 

0 

200 

200 

200 

0 

0 

58 

2  FC 

0 

630 

630 

630 

0 

0 

45 

3  FC 

0 

1,580 

1,580 

1,580 

0 

0 

265 

4  FC 

0 

600 

600 

600 

0 

0 

45 

5  FC 

0 

300 

300 

300 

0 

0 

99 

6  SZ 

0 

2,230 

2,280 

2,280 

2,280 

0 

559 

7  SZ 

0 

2,690 

2,690 

2,690 

2,690 

0 

673 

Totals 

0 

8,280 

8,280 

8,280 

4,970 

0 

1,743 

CAPACITY  -  ALTERNATIVE  3 

ECO  M2:  DRY-BULB  ECCNMZER  OONIRDLS 

- - - - - SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling - tfeating 


M^in  Sys. 

Aux.  Sys. 

Cpt.  Vent 

Cooling 

M^dn  Sys. 

Aux,  Sys. 

Preheat 

Reheat 

HiLsnidif. 

cpt. 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Cecity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Nutrber  Type 

(Tens) 

(Tons) 

(Tons) 

(Tens) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  FC 

0.4 

0,0 

0.0 

0.4 

-10,000 

0 

0 

0 

0 

0 

-10,000 

2  FC 

0.8 

0.0 

0.0 

0.8 

0 

0 

-2,561 

0 

0 

0 

-2,561 

3  FC 

3,7 

0.0 

0.0 

3.7 

-66, 910 

0 

0 

0 

0 

0 

-66, 910 

4  FC 

1.3 

0.0 

0.0 

1.3 

-30,000 

0 

0 

0 

0 

0 

-30,000 

5  FC 

0.7 

0.0 

0.0 

0.7 

-15, 000 

0 

0 

0 

0 

0 

-15,000 

6  SZ 

6.3 

0.0 

0.0 

6.9 

-130,000 

0 

0 

0 

0 

0 

-130,000 

7  SZ 

3.3 

0.0 

0.0 

3.8 

-165, 000 

0 

0 

0 

0 

0 

-165, 000 

Totals 

22.5 

0.0 

0.0 

22.5 

-416, 910 

0 

-2,561 

0 

0 

0 

-419, 471 

Trane  Air  Conditioning  Eooncmics 
By:  CIARK  RICHARDSON  BISKUP 

ENGINEERING  CHE)C3CS  -  AIJERtCVTIVE  3 
ECO  M2:  DRY-BULB  SCCNCMIZER  OCSOTOLS 


V  600 
PAGE  3 


ENGINEERING  CHECKS 


System 

tyfain/ 

System 

Percent 

Outside 

Cfin/ 

- Cooling - 

C5n/  Sq  Ft 

Btuh/ 

—  Heating - 

eSn/  Btuh/ 

Floor  Area 

Nuniber 

Auxiliary 

Type 

Air 

Sq  Ft 

Ten 

/Tbn 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

EC 

0.00 

1.02 

480,0 

470.4 

25.51 

1.02 

-51.02 

196 

2 

Mfeiin 

HC 

0.00 

1.76 

794.1 

450.0 

26.67 

1.76 

-7.17 

357 

3 

EC 

0.00 

1.76 

429.3 

244.0 

49.18 

1.76 

-74.51 

898 

4 

f^in 

EC 

0.00 

1.13 

450.0 

396.7 

30.25 

1.13 

-56.71 

529 

5 

^fein 

EC 

0.00 

0.90 

450.0 

502.5 

23.38 

0.90 

-44.78 

335 

6 

M^in 

sz 

0.00 

1.00 

336.6 

336.7 

35.64 

1.00 

-56.99 

2,281 

7 

lyfein 

S2 

0.00 

1.18 

305.1 

258.7 

46.38 

1.18 

-72.34 

2,281 

V  600 
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System  1  Block  FC  -  HAN  OOIL 


“rrane  Air  Conditioning  Koononics 
By:  CLAPK  PICHAPDSCN  BISKUP 


*****'*^*»»***-)»r*Tin<r*-*ir'*^***  COOLING  COIL  PEAK  ***'^*'*^****'*r*riiirk-irtriricicie'k'trfrir*icic^  SPACE  PEAK  *'*****'*■**■***  HEAHN3  OOIL  PEAK  **'^*'^*** 


Peaked  at  Time  =«> 

^to/Hr:  ■ 

7/15 

★ 

^fe/Hr: 

7/15 

•k 

^b/Hr:  13/  1 

Outside  Air  *=> 

OADB/MB/KP:  $ 

36/  77/112.0 

* 

GAD3: 

96 

k 

QAIB:  3 

Space 

Pet.  Air 

Pet.  Air 

Net 

Percnt 

* 

Space 

Percnt 

it 

Space 

Total 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

Hr 

Sensible 

Sensible 

Of  Tbt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

'  0 

0.00 

SkyUte  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Boof  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

Glass  Solar 

1,666 

0 

1,666 

16.27 

* 

1,666 

21.65 

Hr 

0 

0 

0.00 

Glass  Cond 

444 

0 

444 

4.34 

★ 

444 

5.77 

Hr 

.  -1,943 

-1,943 

10.80 

WaU  Ccnd 

3,265 

470 

3,736 

36.48 

it 

3,265 

42.44 

* 

-9,032 

-10,548 

58.67 

Partition 

0 

0 

0.00 

it 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

* 

-1, 404 

-1,404 

7.81 

Infiltration 

3,349 

3,349 

32.71 

* 

1,131 

14.70 

* 

-4,085 

-4,085 

22.72 

Sub  Total=*> 

8,725 

470 

9,195 

89.79 

Hr 

6,507 

84,57 

★ 

-16, 464 

-17,980 

100.00 

Internal  Loads 

* 

★ 

Lig^:its 

311 

208 

519 

5.07 

* 

311 

4.05 

* 

0 

0 

0,00 

People 

388 

388 

3.79 

★ 

198 

2.57 

* 

0 

0 

0.00 

MLsc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Totai=“> 

699 

208 

0 

907 

8.85 

★ 

509 

6.62 

it 

0 

0 

0.00 

Celling  load 

678 

-678 

0 

■  0.00 

* 

.678 

8.81 

Hr 

-1,516 

0 

0.00 

Outside  Air 

0 

0 

•0 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

0.00 

Sqp.  Fan  Heat 

123 

1.20 

★ 

0.00 

Hr 

0 

0.00 

Pet,  Fan  Heat 

16 

16 

0.16 

* 

0.00 

Hr 

0 

0.00 

Duct  Heat  Plop 

0 

0 

0.00 

it 

0.00 

Hr 

0 

0.00 

CVA3NDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

★ 

0.00 

Hr 

0 

0.00 

Grand  Total=«> 

10,102 

16 

0 

10,240 

100.00 

★ 

7,694 

100.00 

it 

-17, 980 

-17,980 

100.00 

■COOLING  COIL  SELECTION - - ^APEAS- 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/'7©/HR 

Leaving  DBA^/KR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(mh)  (mh) 

(cSn) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

196 

min  ag 

0.4 

5.0 

3.8 

200 

78.2 

a. 2  55.9 

42,1 

41,1  37.7 

Part 

0 

Aux  Clg 

0.0 

0,0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

o 

o 

o 

o 

ExFlr 

27 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Poof 

0 

0  0 

Tbtals 

0.4  5.0 

— .MPA'TTKr:  mrr.  ctrrrrTnrr^T 

Wall 

393  48  12 

nr  rave*  _  _  _ 

Capacity 

Coil  Airfl 

Ent 

Lvg 

TVpe 

Cooling 

Heating 

1  riKLtto 

ag  %  QA 

0.0 

Tipe 

Clg 

{C  }  - 

Htg 

flyfch) 

(c6n) 

Deg  F 

Deg  F 

Vent 

0 

0 

ag  Cfei/Sqft 

1.02 

SADB 

42.5 

151.0 

min  Htg 

-10.0 

200 

68.0 

151.0 

Infil 

58 

58 

Clq  Cfei/Ton 

480.00 

Pieman 

88.9 

43.6 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

200 

200 

ag  Sqft/Ton 

470,40 

Petum 

78.0 

68.0 

Preheat 

0.0 

200 

68.0 

41.9 

MlncCT 

200 

200 

Clg  Btuh/Sqft 

25.51 

Pet/CA 

73.0 

68.0 

Peheat 

0.0 

0 

0.0 

0.0 

Petum 

200 

200 

No.  People 

1 

Punamd 

73,0 

68.0 

Htmidif 

0.0 

0 

0.0 

0.0 

Exhaust 

58 

0 

Htg  %  QA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Exh 

58 

0 

Htg  Cfei/Sc^ 

1.02 

Fn  BldlD 

0.1 

0.0 

Total 

-10.0 

Auxil 

0 

0 

Htg  Btuh/Sc^ 

-51.02 

Fn  Frict 

0.4 

0.0 

V  600 
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System  2  RLock  FC  -  FAN  OOIL 


Trane  Air  Conditioning  Eooncmics 
By:  CLAPK  BICHAK)SCN  3ISKUP 


★  COOLING  COIL  PEAK  SPACE  PEAK  **♦*★■**'****'*’  HEATING  OOIL  PEAK  ****'*’*** 


Peaked  at  Time  =»> 

Mo/Hr:  7/15 

* 

Ms/Hr:  7/15 

* 

Ms/Hr:  13/  1 

Outside  Air  «— > 

QADB/WB/HR:  96/  77/112.0 

★ 

QADB:  96 

it 

ir 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

*■ 

Space 

Perent 

it 

Space 

Total 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

★ 

Sensible 

Of  Tbt 

★ 

Sensible 

Sensible 

Of  Tbt 

Envelqse  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skyiite  Soir 

0 

0 

0 

0,00 

* 

0 

0,00 

★ 

0 

'  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

cl  Afvz  Solar 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Cfail  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

Infiltration 

2,786 

2,786 

51.33 

★ 

2,054 

52.95 

* 

-7,418 

-7,418 

132.63 

Sub  Totai=> 

2,786 

0 

2,786 

51.33 

★ 

2,054 

52.95 

★ 

-7, 418 

-7,418 

132.63 

Internal  Loads 

* 

★ 

Limits 

819 

546 

1,365 

25.15 

★ 

819 

21.11 

* 

819 

1,365 

-24.41 

People 

840 

840 

15.48 

★ 

460 

11.86 

* 

460 

460 

-8.22 

Misc 

0 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Sub  Totai=»> 

1,659 

546 

0- 

2,205 

40.63 

★ 

'  1,279 

32,97 

* 

1,279 

.  1,825 

-32.63 

Ceiling  Load 

546 

-546 

0 

0.00 

* 

546 

14.08 

* 

546 

0 

0.00 

Outside  Air 

0 

0 

0  • 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Sup.  Fan  Heat 

386 

7.12 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

50 

50 

0.93 

* 

0.00 

Hr 

0 

0,00 

Duct  Heat  Pkup 

0 

0 

0.00 

*■ 

0.00 

★ 

0 

0.00 

CV/Utm  Sizing 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0,00 

★ 

0.00 

* 

0 

0.00 

Teiminai  Bypass 

0 

0 

0 

0.00 

* 

0.00 

★ 

it 

0 

0.00 

Grand  Tatai^> 

4,991 

50 

0 

5,428 

100.00 

* 

3,879 

100.00 

it 

-5,593 

-5,593 

100.00 

_ TTV^  /‘V^TT  trf 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/KR 

Leaving  DBA®/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Moh) 

(cfin) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  ? 

Grains 

Floor 

357 

^fein  Clg  0.8 

9.5 

7.6 

630 

78.2  70.2  101. 

.8 

71.9  66,1 

89.8 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Cpt  Vent  0 . 0 

0.0 

0.0 

0 

0.0  0. 

.0  0. 

.0 

0.0  0.0 

0.0 

Rc»f 

0 

0  0 

Totals  0.8 

9,5 

Wall 

0 

0  0 

n  rmr«T  \ 

TVTTCB  TKT'* 

CHECKS— 

•^TPWPTTRATriPiP^ 

_ 

lUidirvLXiv^  L  ia 

Capacity  Coil  AirfL  Ent 

Lvg 

Type  Cooling 

5^' 

Heating  Clg 

%  QA 

0.0 

Type  Clg 

Htg 

(Wbh) 

(cfin)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfin/Sqft 

1.76  SADB  72,3 

76.2 

N&in  Htg  0.0 

630  71.8 

76.2 

InfU 

105 

105  Clg 

eSn/Ttn 

794.12  Plenum  82.3 

72.8 

Aux  Htg  0 , 0 

0  0.0 

0.0 

Supply 

630 

630  Clg 

Sqft/Ton 

450.00  Return  78.0 

68.0 

Preheat  -2.6 

630  68.0 

71.8 

Mincnn 

630 

630  Clg 

Btuh/Sqft 

26.67  Ret/OA  78.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

630 

630  Nd. 

Pecple 

2  Runamd  78.0 

68.0 

Humidif  0 . 0 

0  0.0 

0.0 

Exhaust 

105 

0  Htg 

%  CA 

0.0  Fn  MirlD  0.1 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rn  Exh 

45 

0  Htg 

Cbn/Scft 

1.76  En  BldID  0.1 

0.0 

Total  -2.6 

Auxll 

0 

0  Htg 

Btuh/S<^ 

-7.17  En  Frict  0.4 

0.0 

Trane  Air  Conditioning  Eosnardcs 
By;  dARK  RICHARDSON  BISKUP 


V  600 
PAGE 


System  3  BiocJc  FC  -  FAN  COIL 

★*'**-*'*^****-*-***Tr*iir***'*r***  COOLING  COIL  PEAK  ***^»***'^'*''^i*r************^  SPA£2  PEAK  *'*"<f^*^****  HEATING  OOIL  PEAK 


ir'kirir’itirk'k 


Peaked  at  Time  =«> 

iHo/Hr:  7/15 

* 

Mc/Hr; 

7/15 

* 

Ms/Ht:  13/  1 

Outside  Air  =«> 

QADB/WB/HR:  ‘ 

36/  77/112.0 

★ 

QADB: 

96 

* 

QACB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space 

Tctal 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

★ 

Sensible 

Of  Tct 

* 

Sensible 

Sensible 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skyiite  Soir 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

'  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

5,753 

0 

5,753 

9.36 

* 

5,753 

14.94 

* 

0 

0 

0.00 

Glass  Cond 

1,451 

0 

1,451 

2.36 

★ 

1,451 

3.77 

* 

-6,346 

-6,346 

6.51 

Ccnd 

3,260 

412 

3,673 

5.98 

★ 

3,260 

8.47 

Hr 

-13,163 

-16,719 

17.15 

Partiticxi 

0 

0 

0,00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

* 

-3,120 

-3,120 

3.20 

Infiltration 

42,738 

42,738 

69.54 

*■ 

21,457 

55.71 

* 

-77, 482 

-77, 482 

79.46 

Sub  Total— > 

53,203 

412 

53,616 

87.24 

★ 

31,922 

82.89 

* 

-100,111 

-103, 667 

106.31 

Internal  Loads 

★ 

★ 

Liq^:;ts 

3,276 

2,184 

5,461 

8.89 

* 

3,276 

8.51 

★ 

3,276 

5,461 

-5.60 

People 

1,288 

1,288 

2.10 

★ 

718 

1.86 

★ 

690 

690 

-0.71 

Misc 

0 

0 

0 

0 

0,00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total— > 

4,564 

2,184 

0 

6,748 

10.98 

* 

3,994 

10.37 

Hr 

3,966 

6,151 

-6.31 

Ceiling  Load  • 

2,597 

-2,597 

0 

0.00 

* 

2,597 

6,74 

•Hr 

-1,372 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

O.OO 

Hr 

0 

0 

0.00 

Sup.  Fan  Heat 

969 

1.58 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

126 

126 

0.20 

*• 

0.00 

Hr 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

*■ 

0.00 

Hr 

0 

0.00 

07AM3R  Sizing 

0 

0 

0,00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Tenninal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Grand  Total— > 

60,364 

126 

0 

61,459 

100.00 

★ 

38,512 

100.00 

Hr 

-97,517 

-97,517 

100.00 

_ TTv^  /■y^'rr  (Terr  r»/'  »rrr/-nvT 

Total  Capacity 

Sens  Cap.  Coil  AirfL  Entering  DB/WB/KR 

Leaving  DB/WB/HR 

Gross  TotaLL 

— rtC'i 

Glass  (sf)  (%) 

(Tons) 

(Moh) 

(^bh) 

(cm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

898 

mill  Cig  3.7 

44.2 

28.5 

1,580 

78.2  66.9  83.6 

55.1  54.4 

63.7 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

o 

o 

o 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

60 

Cpt  Vent  0 . 0 

0.0 

0.0 

0 

o 

o 

o 

.0  0. 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  3.7 

44.2 

Wall 

885 

156  18 

— HEATING  COIL  SELECTION - 

Capacity  Coil  Airfl  Ent 

Lvg 

IVpe 

-AIRFICWS  (cfin) 
Cooling 

Heating 

—ENGINEERING  < 
Clg  %  CA 

3ECKS— 

0.0 

— Tg>/PFRA 

Type 

TORES 

Clg 

(F) - 

Htg 

(Mdi) 

(cfti) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfn/Sqft 

1.76 

SADB 

55.5 

125.0 

^fein  Htg 

-66.9 

1,580 

63.0 

125.0 

mfiL 

1,100 

1,100 

Clg  Cfn/Iton 

429.35 

Plenum 

87.1 

63.2 

Aux  Htg 

0.0 

0 

0.0 

0.0 

3UE5>ly 

1,580 

1,580 

ag  Sqft/Ton 

244.02 

Return 

78.0 

68.0 

Preheat 

0.0 

1,580 

68.0 

54.9 

MLncSn 

1,580 

1,580 

Clg  Btuh/Scjft 

49.13 

Ret/CA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,580 

1,580 

No.  People 

3 

Runamd 

78.0 

68.0 

Hutnidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,100 

0 

Htg  %  CA 

0.0 

Hh  MtrlD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

265 

0 

Htg  Cfn/Sc^ 

1.76 

Fn  BldID 

0.1 

0.0 

Total 

-66.9 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-74.51 

Frict 

0.4 

0.0 

Trane  Air  Conditioning  Eocnanics 
By:  CIABK  RICHARDSON  BISKUP 


V  600 
PAC2:  7 


System  4  Slock  FC  -  FAN  COIL 

iritirki(*itir'*rkir*iririrkit'te-*fieirkiric1t  COOLING  COIL  PEAK  ’^***'*‘*'>f^*'*‘'^****‘*^*'f^**'*f*'^'*^*'*^'^^**  CLG  SPACE  PEAK  ********^***  HFATTNG  COIL  PEAK  *"******* 


Peaked  at  Tiraa  “> 

M5/Hr:  7/16 

★ 

Ms/Hr:  7/16 

* 

m/Hr:  13/  1 

Outside  Air  =*> 

QRDB/WB/HR:  96/  75/105.0 

* 

it 

QSDB:  % 

* 

* 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Peront 

* 

Space 

Total 

Percnt 

Seis.+Lat. 

Sensible 

latent 

Total 

Of  Tbt 

Kir 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Ibt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

'  0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Glass  Solar 

5,933 

0 

5,933 

25.14 

it 

5,933 

32.71 

* 

0 

0 

0.00 

Glass  Cond 

1,058 

0 

1,058 

4,48 

* 

1,058 

5.83 

Hr 

-4,656 

-4,656 

15.08 

Wall  Cond 

3,010 

532 

3,542 

15.01 

★ 

3,010 

16.60 

Hr 

-10,752 

-13,300 

43.06 

Partition 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

-1,872 

-1,872 

6.06 

Infiltration 

7,647 

7,647 

32.40 

* 

2,977 

16.41 

Hr 

-11,059 

-U,059 

35.80 

Sub  Totai~> 

17,649 

532 

18,180 

77.02 

★ 

12,979 

71.55 

Hr 

-28,339 

-30, 887 

100.00 

Internal  Loads 

★ 

Hr 

Lights 

1,167 

778 

1,945 

8.24 

★ 

1,167 

6.44 

Hr 

0 

0 

0.00 

People 

785 

785 

3.32 

★ 

405 

2.23 

Hr 

0 

0 

0.00 

MLsc 

2,278 

0 

0 

2,278 

9.65 

* 

2,278 

12,56 

Hr 

0 

0 

0.00 

Sub  Total=-»> 

4,230 

778 

0 

5,008 

21.22 

★ 

3,850 

a. 23 

★ 

0 

0 

0.00 

Ceiling  load 

1,310 

-1,310 

0 

0.00 

* 

1,310 

7.22 

Hr 

-2,548 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Sup.  Fan  Heat 

368 

1.56 

★ 

0.00 

Hr 

0 

0.00 

Ret.  Fan  Heat 

48 

48 

0.20 

* 

0.00 

Hr 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

CVA3NDR  Sizing 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Tenninad  Bypass 

0 

0 

0 

0.00 

★ 

0.00 

★ 

* 

0 

0.00 

Grand  Total=s> 

23,189 

48 

0 

23,604 

100,00 

* 

18,139 

100.00 

Hr 

-30,887 

-30, 887 

“AREAS—— 

100.00 

Total  Capacity 

Sens  Cap. 

Coil  AirfL 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

t  {%> 

(Tons) 

(Mah) 

(Moh) 

(c&i) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

529 

^fedn  Clg  1.3 

16.0 

12.6 

600 

78.2  62.4  61 

.4 

49.7  48.6 

50.7 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

36 

Opt  Vent  0 . 0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

Poof 

0 

0  0 

Totals 


1.3 


16.0 


538 


114  21 


— HEAmC  COIL  SELECITON - 

•AIRFICWS  (c6n) 

-ENGINEERING  C 

HECKS— 

—TEMPERA 

TORES 

(F) - 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heat-in? 

ag  %  QA 

0.0 

Type 

Clg 

Htg 

mi) 

(cnn) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

1.13 

SADB 

50.1 

115.5 

min  Htg 

-30.0 

600 

68.0 

U5.5 

Infil 

157 

157 

Clg  Cfin/Ton 

450,00 

Plenum 

85.8 

52.8 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

600 

600 

Clg  Sqft/Ton 

396.75 

Return 

78.0 

68.0 

Preheat 

0.0 

600 

68.0 

49.5 

Minc&i 

600 

600 

Clg  Btuh/Sqft 

30.25 

Ret/CA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

600 

600 

No.  People 

2 

Runamd 

78.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

157 

0 

Htg  %  QA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

ftn  Exh 

45 

0 

Htg  Cfin/Scpt 

1.13 

Bb  aidID 

0.1 

0.0 

Tbtal 

-30.0 

Auxil 

0 

0 

Htg  Btuh/Sqf^ 

-56.71 

Eb  Frict 

0.4 

0.0 

Trane  Air  Ccnditioning  Eocnanics 
By:  CLARK  RICHARDSCW  BISKUP 


V  600 
PAGE  8 


System  5  Block  FC  -  FAN  COIL 

*:*••***★**★*★*★**★★**>#★★★★★  COOLING  rniTi  PEAK  '**********^»'**-*’****-*****-****i»r*iir-*  SPACE  PEAK  **★*»★★*★*★*  hEAT!03G  <T^TTt  PEAK 


Peaked  at  Time  «> 

Mo/Hr:  ' 

7/14 

■k 

Md/Ht: 

7/14 

★ 

Ms/Hr:  13/  1 

Outside  Air  =»> 

QADB/WB/HR:  < 

36/  77/112.0 

* 

QADB: 

96 

★ 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Peront 

■k 

Space 

Percnt 

★ 

Space 

Total 

PeroTt 

Sens.+Iat. 

Sensible 

Latent 

Total 

Of  Ibt 

* 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Tot 

Envelcpe  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

{%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Soir 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

Q.OO 

Roof  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

1,699 

0 

1,699 

16.21 

* 

1,699 

23.06 

* 

0 

0 

0.00 

Glass  Cohd 

315 

0 

.  315 

3.01 

* 

315 

4.28 

k 

-1,445 

-1,445 

10.61 

^fell  Cond 

915 

123 

1,038 

9.91 

* 

915 

12.42 

k 

-3,362 

-4,162 

30.56 

Partition 

0 

0 

0.00 

k 

0 

0.00 

k 

0 

0 

0.00 

E:qx)sed  Floor 

0 

0 

0,00 

k 

0 

0.00 

k 

-1,040 

-1,040 

7.64 

Infiltration 

4,402 

4,402 

42.00 

k 

1,377 

25.48 

k 

-6,973 

-6,973 

51.20 

Sub  Total— > 

7,332 

123 

7,455 

71.12 

k 

4,807 

65.24 

k 

-12,820 

-13, 620 

100.00 

Internal  Loads 

k 

k 

Lights 

1,229 

819 

2,048 

19.54 

k 

1,229 

16.67 

k 

0 

0 

0.00 

Pecpie 

771 

771 

7.36 

k 

391 

5.31 

k 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

k 

0 

0.00 

k 

0 

0 

0.00 

Sub  Totai^> 

•  2,000 

319 

0 

2,819 

26.89 

k 

1,620 

21.98 

k 

0 

0 

0.00 

Ceiling  Load 

942 

-942 

0 

0.00 

k 

942 

12.78 

k 

-800 

0 

0.00. 

Outside  Air 

0 

0 

0 

0 

0.00 

k 

0 

0.00 

k 

0 

0 

0.00 

Svp.  Fan  Heat 

184 

1.75 

k 

0.00 

k 

0 

0.00 

Ret.  Fan  Heat 

24 

24 

0.23 

k 

0.00 

k 

0 

0.00 

Duct  Heat  Plcup 

0 

0 

0.00 

k 

• 

0.00 

k 

0 

0.00 

OVAJNDR  Sizing 

0 

0 

0.00 

k 

0 

0.00 

k 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

k 

0.00 

* 

c 

0.00 

Teiminal  Bypass 

0 

0 

0 

0.00 

k 

0.00 

* 

0 

0.00 

Grand  Totai=*a> 

10,273 

24 

0 

10,481 

100.00 

k 

7,369 

100.00 

* 

-13,620 

-13, 620 

100.00 

OLING  COLL  SEIECTIG 


Total  Capacity 

Sens  Cap. 

coil  Airfl 

Entering  C 

)B/WB/KR 

Leaving  DB/WB/HR 

Gross  Total 

(Tons) 

(Mbh) 

(Mb) 

(c6n) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

335 

ysadn  Clg 

0.7 

8.0 

5.8 

300 

78.2 

65.1 

74.6 

55.0 

54.2 

63.3 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

20 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

0 

Ibtals 

0.7 

8.0 

mu 

290 

-AREAS - 

Glass  (sf) 


- HEAITNG  COIL  SEIECTTC 

Capacity  Coil  AirfL 
(Mil)  (c5n) 

i^fein  Htg  -15.0  300 

Aux  Htg  0.0  0 

Preheat  0.0  300 

Reheat  0.0  0 

HLinidif  0.0  0 

Cpt  Vent  0.0  0 

Ibtal  -15.0 


-AIRFIOWS  (cfin)- 


-^NGINEERINS  CHECKS— 


-TE>1PERATCRES  (F)- 


Ent 

Lvg 

Cooling 

Heating 

ag  %  QA 

0.0 

Tvpe 

Clg 

Htg 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfei/Sqft 

0.90 

SADB 

55.3 

109.9 

68.0 

109.9 

Infil 

99 

99 

Clg  C&i/Ton 

450.00 

Plenum 

36.9 

60.5 

0.0 

0.0 

Supply 

300 

300 

Clg  Sqft/Ttan 

502.50 

Return 

78.0 

68.0 

68.0 

54.8 

Mincan 

300 

300 

Clg  Btuh/Sqft 

23.38 

Ret/QA 

78.0 

68.0 

0.0 

0.0 

Return 

300 

300 

No.  People 

2 

Runamd 

78.0 

68.0 

0.0 

0.0 

Exhaust 

99 

0 

.Htg  %  QA 

0.0 

Fn  MtrlD 

0.1 

0.0 

0.0 

0.0 

Rn  Exh 

99 

0 

Htg  Cfin/ScFt 

0.90 

Fn  BldED 

0.1 

0.0 

Auxil 

0 

0 

Htg  Btuh/S<^ 

-44.78 

Eb  Frict 

0.4 

0.0 

A 


V  600 
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System  6  Peak  SZ  -  SIN3IE  ZONE 


Trane  Air  Conditioning  Eocanomics 
By:  CIAPK  RICHARDSON  BISKUP 


★★♦>**T(rtr^****»**:»*»*******  OOCLn^  OOIL  PEAK  *^*'*rkit*ir*-kit'fC')rk*irkie'fr^ic*i(*'kiritirfricirte  Qj3  SPACE  PEAK  ★***^*******  HEATIN3  OOIL  PEAK  ******** 


Peaked  at  Tiite  =«*-> 

M3/Hr;  7/15 

★ 

Mo/Hr: 

7/15 

Hr 

M3/Hr:  13/  X 

Outside  Air  => 

QADB/VIB/HR:  96/  77/112.0 

* 

QADB: 

96 

Hr 

QADB:  3 

Space 

Pet.  Air 

Ret.  Air 

Net 

Percnt 

★ 

Spa.ce 

Peront 

Hr 

Space 

Total 

Perait 

Sens.-HLat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

★ 

Sensible 

Sensible 

Of  Tot 

Enveicpe  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

Hr 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0.00 

Hr  • 

0 

'  0 

0.00 

Skyllte  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Roof  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Glass  Solar 

18,068 

0 

18,068 

27.77 

* 

18,068 

39.69 

Hr 

0 

0 

0.00 

Glass  Cond 

4,015 

0 

4,015 

6.17 

★ 

4,015 

8.82 

Hr 

.  -17,556 

-17,556 

24.26 

Cond 

2,711 

975 

3,687 

5.67 

★ 

2,711 

5.96 

Hr 

-9,374 

-15,511 

21.43 

Partition 

0 

0 

0.00 

•* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Infiltration 

25,366 

25,366 

38.99 

* 

10,884 

23.91 

Hr 

-39,305 

-39,305 

54.31 

Sub  'rbtal=»> 

50,160 

975 

51,136 

78.59 

★ 

35,679 

78.37 

Hr 

-66,234 

-72,372 

100.00 

Interral  Loads 

★ 

Hr 

Lights 

9,182 

6,122 

15,304 

23.52 

★ 

9,182 

20.17 

Hr 

0 

0 

0.00 

People 

3,878 

3,878 

5.96 

★ 

1,978 

4.34 

Hr 

0 

•  0 

0.00 

MLsc 

7,818 

0 

0 

7,818 

12.02 

★ 

7,818 

17,17 

Hr 

0 

0 

0.00 

Sub  Totai=*> 

20,878 

6,122 

0 

27,000 

41.50 

* 

18,978 

41.69 

Hr 

0 

0 

0,00 

Ceiling  Load 

7,097 

-7,097 

0 

0.00 

* 

7,097 

15.59 

Hr 

-6,137 

0 

0:00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Sqp.  Fan  Heat 

2,795 

4.30 

* 

0.00 

Hr 

0 

0.00 

Pet.  Fan  Heat 

363 

363 

0.56 

* 

0.00 

Hr 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

Hr 

0,00 

Hr 

0 

0.00 

C^AMR  Sizing 

-16,230 

-16,230 

-24.95 

Hr 

-16,230 

-35.65 

Hr 

0 

0 

0.00 

Exhaust  Ifeat 

0 

0 

0 

0.00 

Hr 

0.00 

Hr 

0 

0.00 

Tenninai  Bypass 

0 

0 

0 

0.00 

Hr 

0,00 

* 

0 

0.00 

Grand  Totai«> 

61,905 

363 

0 

65,064 

100.00 

Hr 

45,524 

100.00 

Hr 

-72,372 

-72,372 

100.00 

■COOLING  OOIL  SEIECTTCN -  - ^AREAS- 


Tctai  Capacity  Sens  Cap. 

Coil  Airfl. 

Entering  DB/MB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tens) 

(Msh)  (Mdi) 

(cfei) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

2,281 

^feiin  Clg 

6.8 

81.3 

64.9 

2,280 

78.0 

64.9  73.9 

58.4 

53.0  52.9 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0,0 

0.0  0,0 

0.0 

0.0  0.0 

Roof 

0 

0 

0 

Ibtals 

6.8 

81.3 

1,752 

430 

25 

— tnra'TTMc  norr.  ccTtrrTTriM _ 

ir.'L'L5TM—  mci-ve _ 

Cssacity 

Coil  AirfL 

Ent 

Lvg 

Type 

AImW?  \CXZu| 

Cooling 

Heating 

Clg  %  QA 

0.0 

Type 

Clg 

.  f 

Htg 

mx) 

(cfei) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

1.00 

SADB 

59.6 

97.3 

Nfein  Htg 

-130.0 

2,280 

68.0 

97.3 

Infil 

558 

558 

Clg  C6n/Tbn 

336.55 

Plenum 

87.8 

59.5 

Aux  Htg 

o 

o 

0 

0.0 

0.0 

Supply 

2,280 

2,280 

Clg  Sqft/Tcn 

336.70 

return 

78.0 

68.0 

Preheat 

0.0 

2,280 

68.0 

58.4 

Mlnccn 

2,280 

2,280 

Clg  Btuh/Sqft 

35.64 

Ret/OA 

73.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

2,279 

2,280 

No.  People 

10 

Runamd 

78.0 

68,0 

Hanidif 

0.0 

0 

0.0 

0,0 

Exhaust 

2,280 

0 

Htg  %  OA 

0.0 

Fn  MtrlD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rti  Exh 

559 

0 

Htg  Cfin/Sc^ 

1.00 

Fn  BldlD 

0.2 

0.0 

Ibtal 

-130.0 

Auxil 

0 

0 

Htg  Btuh/Sc^ 

-56,99 

Fn  Frict 

0.7 

0.0 

V  600 
PAGE  10 

System  7  Peak  SZ  -  SINGLE  ZCNE 


Trane  Air  Conditioning  Eoonanics 
By:  CIABK  RICHAPDSCN  BISKDP 


★★★*♦***★»**★★★***★**★★★*  COOLING  COIL  PEAK  rx/^  SPACE  PEAK  ******^****  HEATING  COIL  PEAK  **★***♦* 


Peaked  at  Time  =«•> 

M3/Ht:  7/lS 

★ 

Md/Ht: 

7/15 

* 

Ms/Hr;  13/  1 

Outside  Air  «> 

QADB/WB/HR:  96/  77/112.0 

*• 

QADB: 

96 

★ 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

★ 

Space 

Perent 

★ 

Space 

Total 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tbt 

* 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  T3t 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Soir 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

Roof  Ccnd 

20,531 

0 

20,531 

24.54 

* 

20,531 

37.88 

* 

-20,375 

-20,375 

0.00 

Gl 

9,108 

o' 

9,108 

10.89 

9,108 

16.81 

* 

0 

0 

0.00 

Glass  Cond 

2,361 

0 

2,361 

2.82 

★ 

2,361 

4.36 

* 

-10,325 

-10,325 

9.88 

WaU  Cond 

7,560 

0 

7,560 

9.04 

* 

7,560 

13.95 

* 

-26,278 

-26,278 

25.14 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

30,684 

30,684 

36.68 

★ 

13,167 

24.30 

* 

-47,546 

-47,546 

45.49 

Sub  Total=> 

70,245 

0 

70,245 

83.98 

* 

52,727 

97.29 

* 

-104,523 

-104,523 

100.00 

Internal  Loads 

★ 

* 

Lights 

12,  451 

4,980 

17, 431 

20.84 

•* 

12,451 

22.97 

* 

0 

0 

0.00 

People 

6,593 

6,593 

7.88 

★ 

3,363 

6.20 

* 

0 

0 

0.00 

Wise 

7,300 

0 

0 

7,800 

9.32 

* 

7,800 

14.39 

* 

0 

0 

0.00 

Sub  Total— > 

26,843 

4,980 

0 

31,823 

38.04 

★ 

23,613 

43.57 

* 

0 

0 

0.00 

Cedling  Load 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

O' 

0 

0.00 

Ojtside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  ■ 

* 

0 

0 

0,00 

Sup,  Fan  Heat 

3,298 

3.94 

★ 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

429 

429 

0.51 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

★ 

0.00 

★ 

0 

0.00 

OVA3NCH  Sizing 

-22,146 

-22,146 

-26.48 

•ft 

-22,146 

-40.87 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

Grand  Total=«> 

74,942 

5,409 

0 

83,649 

100.00 

★ 

54,194 

100.00 

* 

-104,523 

-104,523 

100.00 

. . . .  ■  -OCOLING  COIL  SELECnCN -  - ^ABEAS - 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/WB/KR  Leaving  DBA©/HR  Gross  Total  Glass  (sf)  (%) 


(Tons) 

(Nbh)  (Mdh) 

(c3n) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

2,281 

min  Cig 

3.3 

105.8 

85.0 

2,690 

78.0 

64.9  73.9 

58.3 

51.6  47.9 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0,0 

0.0 

0.0  0.0 

9oof 

3,014 

0  0 

Totals 

8.8 

105.3 

Will 

2,112 

253  12 

- HPATTMT  PQTT  <=TT'^rTTn>T  -  - 

reg*rrf*To 

_ J\  'FT  TDPO 

- 

Capacity  Coil  AirfL  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  QA 

0.0 

T^ 

Clg 

Htg 

(^th) 

(efin) 

Deg  F 

Deg  F 

Vent 

0 

0 

Cig  CSn/Sqft 

1.18 

SADB 

59.4 

103.9 

min  Htg 

-165,0 

2,690 

68.0 

103.9 

InfU 

675 

675 

Clg  Cfin/Tbn 

305,12 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

2,690 

2,690 

Clg  Sqft/Ton 

258.73 

xfetum 

78.0 

68.0 

Preheat 

0.0 

2,690 

68,0 

58.3 

Minchn 

2,690 

2,690 

Clg  Btuh/Sqft 

46.38 

Pet/QA 

78.0 

68.0 

Reheat 

0.0 

0 

0,0 

0.0 

Return 

2,690 

2,690 

No.  People 

17 

Runamd 

78.0 

68.0 

ftjnidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,690 

0 

Htg  %  QA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rn  Exh 

673 

0 

Htg  CfoL/Scft 

1.18 

Hh  BldID 

0.2 

0.0 

Total 

-165.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-72.34 

Fn  Frict 

0.7 

0.0 

V  600 
PAGE  11 

monehd:  hnepgy  conscmticn  *  altepmattvf:  3 

BASE  IGAD 

- MONTHLY  ENERGY  CONSUMPTION  - - - - 


Trane  Air  Ccnditioning  Econanics 
By:  CLARK  RICHARDSON  BISKUP 


ELEC  Dim© 

On  Peak  Cn  Peak 
Month  (kWh)  (kW) 

Jan  6,235  26 

5,554  26 

6,324  26 

i^ril  5,332  26 

May  5,819  25 

June  9, 000  44 

July  11, 452  49 

Aug  10, 183  45 

Sept  6, 813  41 

Oct  5, 604  25 

Nbv  5,598  26 

Dec  5,918  26 

Total  83, 831  49 


Building  Energy  Ccnsotption  == 
Source  Energy  Qansurrpticn 


STEPM 

(Ihertn) 

374 

334 

261 

9 

0 

0 

0 

0 

0 

0 

96 

503 

1,577 

.  64,532  (Btu/Sq  Ft/Year) 
155,397  (Btu/Sq  Ft/Year) 


Floor  Area  - 


6,877  (SqFt) 


Trane  Air  Conditicrung  Eaoncmics 
By:  CLARK  RICHAPDSCN  BISKUP 
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BQUmENT  EKERffl:  OONSCMPTICN  -  AIJEFNATTVE  3 
BASE  liOAD 

- — — - ^EQUIPMENT  ENERGY  CONSUMPTION 


Pef  Equip - - -  - - Manthiy  Ccnsiinption 


Nun 

Code 

Feb 

Apr 

May 

June 

JiiLy 

Aug 

Sep 

Oct 

Nov 

Dec 

0 

LIGHTS 

ELEC 

3689 

3286 

3819 

3512 

3819 

3641 

3560 

3948 

3382 

3689 

3512 

3430 

PK 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

14.5 

1 

MTSC  LD 

ELEC 

1030 

909 

1090 

969 

1090 

1046 

984 

1169 

923 

1030 

969 

909 

EK 

tn 

CD 

5.8 

5.8 

CD 

5.8 

5,9 

5.9 

5.9 

5,9 

5.8 

5.8 

5.3 

2 

MISC  LD 

OIS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

o 

o 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  ID 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

o 

o 

0:0 

o 

o 

o 

o 

0.0 

0.0 

0.0 

0.0 

4 

MISC  ID 

P  SlEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  ID 

?  HDrH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

o 

o 

0.0 

0.0 

o 

o 

0.0 

o 

o 

0.0 

0.0 

0.0 

o 

o 

0.0 

0.0 

6 

MISC  ID 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

o 

o 

o 

o 

0.0 

0.0 

0.0 

0.0 

1 

B21121S 

AC  RECIP  CHILLER  20-60  T 

ELEC 

0 

0 

0 

0 

0 

2088 

3731 

2568 

917 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

12.7 

16.1 

13.4 

10.8 

0,0 

o 

o 

0.0 

1 

325200 

OIDENSER  FANS 

ELEC 

0 

0 

0 

0 

0 

254 

491 

317 

107 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

2.4 

1.7 

1.5 

o 

o 

o 

o 

0,0 

1 

325001 

OCELLED  mim  PIMP 

C.V. 

ELEC 

0 

0 

0 

0 

0 

168 

180 

176 

94 

0 

0 

0 

PK 

0,0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

0,0 

0.0 

0.0 

1  325313 
ELEC 
PK 


OCKIROI^ 

0  0  0 

0.0  0.0  0.0 


0  0  95 

0.0  0.0  0.3 


102  100  53 

0.3  0.3  0.3 


0  0  0 

0.0  0.0  0.0 


2  EQ1170S 
EUEC 
PK 


PC  COT)  CCMP  <20  TONS 
0  0  0 
0.0  0.0  0.0 


0  547  878 

0.0  3.5  3.7 


594 


3.5 


382 


3,1 


0 


0.0 


0  0 

0.0  0.0 


Tbtai 


43,287 

14.5 


12,118 

5.9 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


9,303 

16.1 


1,168 

2.4 


619 

0.5 


351 

0.3 


2,  400 
3,7 


2  325200 


0 

0.0 


COT)ENSER  FANS 


Trane  Air  Conditioning  Eooncmics 
By:  CLARK  RICHARDSCN  BISKUP 
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BC2CIPKENr  EJEROf  OCNSCMPTrCN  -  AIIEK^mVE  3 


BASE 

IDAD 

ELEC 

0 

0  0  0 

0 

61 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.4 

2 

Ea5313 

OCNISOLS 

ELEC 

0 

0  0  0 

0 

97 

EK 

0.0 

0.0  0.0  0.0 

0.0 

0.3 

1 

324371 

PAN  COIL  supply:  fan 

ELEC 

18 

16  17  10 

10 

13 

PK 

0.1 

0.1  0.1  0.1 

0.1 

0.1 

2 

EQ4371 

FAN  OOIL  SOPm  FAN 

ELEC 

56 

50  56  54 

56 

54 

PK 

0.2 

0.2  0.2  0.2 

0.2 

0.2 

2 

EQ4381 

PROPELLER  FAN 

ELEC 

0 

0  0  0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

3 

324371 

EAN  COIL  SCJPPLi:  FAN 

ELEC 

140 

127  140  136  . 

140 

136 

PK 

0.4 

0.4  0.4  0.4 

0.4 

0.4 

4 

BQ4371 

EAN  COIL  SUPPLY  FAN 

ELEX: 

45 

41  43  28 

29 

32 

PK 

0.2 

0.2  0.2  0.2 

0.2 

0.2 

4 

324381 

PRQPEIIER  FAN 

ELEC 

0 

0  0  0 

0 

0 

PK 

0.0 

0.0  0,0  0.0 

0.0 

0.0 

5 

324371 

EAN  COIL  SUPPLi:  FAN 

E£EC 

19 

18  19  13 

15 

15 

PK 

0.1 

0.1  0.1  0.1 

0.1 

0.1 

6 

BQ4003 

EC  CENmEF.  EAN  C.V. 

ELEC 

409 

365  377  269 

303 

341 

PK 

1.7 

1.7  1.7  1.7 

1.7 

1.7 

7 

324003 

EC  CENTRIF.  EAN  C.V. 

ELEC 

538 

481  509  322 

357 

412 

PK 

2.0 

2.0  2.0  2.0 

2.0 

2.0 

1 

OONVEKTR 

STEAM  ID  aor  WATER  CONVERTER 

P  STEAM 

341 

304  237  9 

0 

0 

PK 

2.5 

2.5  2.5  1.2 

0.0 

0.0 

1 

325020 

HEAT  WATER  CISC.  PLMP  C.V. 

ELEC 

138 

125  121  9 

0 

0 

PK 

0.4 

0.4  0.4  0.4 

0.0 

0.0 

1 

325060 

OONDENSATE  REICm  PLMP 

ELEC 

150 

136  132  10 

0 

0 

PK 

0.4 

0.4  0.4  0.4 

0.0 

0.0 

2 

322101 

PURCHASED  DISTRICT  STEAM 

116 

69 

36 

0 

0 

0 

283 

0.4 

0.4 

0.3 

0.0 

0.0 

0.0 

0.4 

102 

101 

38 

0 

0 

0 

388 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

18 

16 

8 

13 

14 

18 

170 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

56 

56 

54 

56 

54 

56 

658 

0.2 

0.2 

0.2 

0,2 

0.2 

0.2 

0.2 

0 

0 

0 

0 

0 

0 

0 

o 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

140 

140 

136 

140 

136 

140 

1,650 

0,4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

48 

36 

25 

38 

37 

48 

451 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

o 

o 

0.0 

o 

o 

0.0 

0.0 

24 

19 

14 

14 

13 

20 

203 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

443 

399 

278 

286 

272 

444 

4,185 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

579 

476 

314 

337 

391 

564 

5,281 

2.0 

2.0 

2.0 

2.0 

2.0 

2,0 

2.0 

0 

0 

0 

0 

96 

456 

1,443 

0.0 

0.0 

o 

o 

0,0 

2.1 

2.6 

2.6 

0 

0 

0 

0 

96  - 

138 

628 

0.0 

0.0 

0.0 

0.0 

0.4 

0,4 

0.4 

0 

0 

0 

0 

104 

150 

683 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

Trane  Air  Conditioning  Eooncndcs 
By:  ClABK  KECHAPDSCN  BISKUP 


EOTP^€^I^  ENERGY  CTJNSCMPnCN  -  ATTFPMaTTVF.  3 
BASE  ]X)AD 


P  STEAM 

33 

30  24  0  0 

0 

0 

0 

0 

0 

0 

47 

PK 

0.4 

0.4  0.3  0.0  0.0 

0.0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.5 

2 

EQ5020 

HEAT  WATER  CIRC,  C.V. 

ELEC 

0 

0  0  0  0 

0 

0 

0 

0 

0 

0 

1 

PK 

0.0 

0.0  0.0  0.0  0.0 

0.0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

025061 

CCtCiENSATE  RETURN  PLMP 

ELEC 

1 

110  0 

0 

0 

0 

0 

0 

0 

1 

PK 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0.0 
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134 

0.5 


2 


0.0 


3 

0.0 
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Unun  PEAK  CHECKSC^B  -  AIIEFNAITVE  3 
BASE  IJ3AD 


Trane  Air  Conditioning  Eoonanics 
3y:  OAFK  RICHAPD9CN  BISKUP 


UTILITY 


PEAK  CHECKSUMS 


Utility  EIECUUC  DEmo 

Peak  Vaii^e  48.7  (kW) 

Yearly  Tiine  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 


Ecp. 

Utility 

Parent 

Ref.  Equipnent 

Demand 

Of  Tot 

Num.  Code  Name 

Equipment  Description 

(kW) 

(%) 

cooling  Equiprvent 

1  B21121S 

AC  RECIP  CHILLER  20-60  T 

19.3 

39.56 

2  BQ1170S 

AC  OCND  CCMP 

<20  TCNS 

4.5 

9.22 

Sub  Total 

23.8 

48.78 

Sub  Total 

0.0 

irkirieicie 

Air  Mcving  Equipment 

1 

SCWOTICN  OF 

FAN  ELECTRICAL  DEMAND 

0.1 

o.u 

2 

SCWftnCN  OF 

FAN  ELECTRICAL  DEMAND 

0.2 

0.35 

3 

StM^nON  OF 

FAN  EIECTRICAL  DEm® 

0.4 

0.88 

4 

SCI'^MVTICN  OF 

FAN  ELECTRICAL  DE^A^D 

0.2 

0.34 

5 

SCMOTION  OF 

FAN  EIECTRICAL  DEM^ 

0.1 

0.17 

6 

SCIMTICN  OF 

FAN  ELECTRICAL  DEMM) 

1.7 

3.45 

7 

SCtM^ON  OF 

FAN  EIECTRICAL  DEtffiND 

2.0 

4.07 

Sub  Total 

4.6 

.9.38 

Sub  Total 

0.0 

0,00 

Miscellaneous 

Lights 

14.5 

29.66 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

5.9 

12.19 

Sub  Total 

20.4 

41.84 

Grand  Total 

48.7 

100.00 

Trane  Air  CotxiLtioning  Eccnonics 
By:  CXARK  RICHARDSON  BISKOP 
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CALI5CPNIA  TniE  24  OMUANCE  -  ALIER^RTIVE  3 
BASE  LOAD 

. . . .  —  GAUFCENIA  TTEIE  24  (XMPLIANCE  REPORT 


Weather  Name  .  FTLVNWIH 

Gross  Ccoditioned  Floor  Area  (sqft) .  6, 377 

ACMMiitipUer .  1.008 


ENERGY  USE  SUMMARY 


ELEC 

DISTRICT 

STEAM 

PERCENT 

OF  TOTAL 

S^ERGiY 

TOTAL 

SOURCE 

ENERGY 

ADJUSTED 

UNIT  SOURCE 
ENERGY 

(kWh/yr) 

(kBtu/yr) 

(%) 

(l^tu/yr) 

(kBtu/yr-sf) 

Primary  Heating 

686.1 

157, 672.9 

36.1 

217,256.3 

31.8 

Primary  Cooling 
Ccnpressor 

U,703.4 

0.0 

9.0 

119, 843.2 

17.6 

Itwer/Cond  Fans 

1,451.1 

0.0 

1.1 

14,859.2 

2.2 

Cordenser  Pmp 

0.0 

0.0 

0.0 

0.0 

0.0 

Other  Accessories 

739.2 

0.0 

0.6 

7,569.4 

1.1 

Auxiliary 

Supply  Fans 

12,598.3 

0.0 

9.7 

129,007.3 

18.9 

Circulaticn  Pirrps 

1,248.4 

0.0 

1.0 

12,783.8 

1.9 

Base  Utilities 

0.0 

0.0 

0.0 

0.0 

0.0 

Subtotal 

13,846.7 

0.0 

10.6 

141,791.0 

20.8' 

Lic^iting 

43,286.5 

0.0 

33.3 

443,255.1 

65.0 

Receptacle 

12,118.2 

0.0 

9.3 

124,091.0 

18.2 

Domestic  Hot  Water 

0.0 

0.0 

0.0 

0.0 

0.0 

Cogeneration 

0.0 

0.0 

0.0 

0.0 

0.0 

Totals 

83,331.3 

157, 672.9 

100.0 

1,068,665.3 

156.6 

EC0-M2 

DRY-BULB  ECONOMIZER  CONTROLS 

BUILDING  464 


Trane  Air  Canditloning  Economics 
By:  CLARK  RICHARDSON  BISKUP 


V  600 
PAGE  1 


**ir***ir*-trie-*t**icirkitit*-ie'itiricirkirirkitirklcirieititie-*r-iritit1rititirkirirkir^irirk^'irk*irkie'irkitirk*irkir*iritirkit 


*★ 

TRACE  ULTRA  ANALYSIS  ** 

*★  *★ 

by  dARK  RIOiAFDSCN  BISKUP  *♦ 


USDS  ENERGY  STUDY 
LEAVEIJNORIH,  KANSAS 
USDB 

BRIAN  SOCTT 


Weather  File  Code; 
liocation: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Baranetric  -Pressure: 

Surmer  Clearness  Nutrber: 
Winter  Clearness  Nurrber: 
Suntier  Design  Dry  Bulb: 
Surnier  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb; 
Surmer  Ground  Relectanoe; 
Winter  Ground  Relectanoe: 

Air  Density: 

Air  Sfedfic  Ifeat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


FrLV^WTH 


lEAVENWCKEH,  KANSAS  (USDB) 

39.4 

(deg) 

94.9 

(deg) 

6 

770 

(ft) 

29.1 

(in.  Hg) 

0.95 

0.95 

96 

(F) 

77 

(F) 

3 

(F) 

0.20 

0.20 

0.0739 

(Ihm/cuft) 

0.2444 

(Btu/Ihm/F) 

1.0837 

(Btu-min.  /hr /curt /F) 

4,770.2 

(Btu-min.  /hr/cuft/lhm) 

4.4333 

(Btu-min,  /hr/cuft) 

Design  Simulation  Period:  C^y  To  Octcber 

System  Sjjnulation  Period:  January  To  Deoenber 
Cooling  Load  NfethsdoLogy:  CLTD/OF  (TFM) 


Time/Date  Program  was  Run: 
Dataset  Name: 


17:U:25  9/24/90 

464-M  .IM 


Trane  Air  Conditioning  Eoonanics 
By:  CLARK  RICHARDSCN  BISKDP 


AIRFLCW  -  AHEKSIATIVE  3 

ECO  M2:  DRY-BULB  BCOOCZER  OKIROI^ 


SYSTEM  SUMMARY 
(Design  Airflcw  Quantities) 


V  600 
PAIS;  2 


System  System 

Outside 

Airflow 

Cooling 

Airflow 

Nunfcer 

(Cfin) 

(Cfin) 

1  SZ 

0 

2,027 

2  SZ 

0 

300 

3  FC 

0 

4,373 

4  FC 

0 

300 

5  FC 

0 

300 

6  PC 

0 

300 

7  FC 

0 

300 

8  FC 

0 

893 

9  PC 

0 

656 

10  FC 

0 

300 

11  FC 

0 

646 

12  FC 

0 

300 

13  PC 

0 

581 

'Totals 

0 

11,275 

CAPACITY  -  ALTERNATIVE  3 

EGO  M2:  DRY-BULB  ECCN2MIZER  ODKIIOLS 


“  Main  — 
Heating 

Return 

Exhaust 

Auxil. 

Supply 

Room 

Exhaust 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

(Cfin) 

(Cfin) 

(Cfin) 

(Cfin) 

(Cfin) 

1,110 

2,027 

2,027 

0 

495 

232 

300 

0 

0 

124 

1,620 

4,373 

4,373 

0 

100 

301 

300 

0 

0 

50 

155 

300 

0 

0 

37 

200 

299 

0 

0 

48 

157 

300 

0 

0 

37 

299 

893 

0 

0 

78 

216 

655 

0 

0 

35 

230 

300 

0 

0 

55 

207 

646 

0 

0 

49 

204 

299 

0 

0 

49 

226 

581 

0 

0 

37 

5,158 

11,273 

6, 400 

0 

1,191 

SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


^fein  Sys. 

— -  Coding  — - -  ■ 

Aux.  Sys.  Opt.  Vent. 

Coding 

Mdn  Sys. 

Aux.  Sys. 

Preheat 

Heating  — • 
Reheat 

fimidif. 

Cpt.  Vent 

Heating 

System  System 

Capacity 

Capacity  Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Nunnber  Type 

(Tens) 

(Tons)  (Tons) 

(Tens) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btxii) 

1  SZ 

5.2 

0.0  0.0 

5.2 

-68,559 

0 

0 

0 

0 

0 

-68,559 

2  SZ 

1.6 

0.0  0,0 

1.6 

-14,302 

0 

0 

0 

0 

0 

-14,302 

3  FC 

8.1 

0.0  0.0 

8.1 

-100,085 

0 

0 

0 

0 

0 

-100, 085 

4  FC 

1.5 

0.0  0.0 

1.5 

-18,589 

0 

0 

0 

0 

0 

-18,589 

5  FC 

0,9 

0.0  0,0 

0.9 

-9,595 

0 

0 

0 

0 

0 

-9,595 

6  PC 

0.9 

0,0  0.0 

0.9 

-12,373 

0 

0 

0 

0 

0 

-12,373 

7  FC 

0,7 

0.0  0.0 

0.7 

-9,674 

0 

0 

0 

0 

0 

-9, 674 

8  PC 

1.5 

o 

o 

o 

O 

1.5 

-18,449 

0 

0 

0 

0 

0 

-18, 449 

9  FC 

1.0 

0,0  0.0 

1.0 

-13,357 

0 

0 

0 

0 

0 

-13,357 

10  FC 

1.4 

0.0  0.0 

1.4 

-14,226 

0 

0 

0 

0 

0 

-14,226 

11  FC 

1.0 

0.0  0,0 

1.0 

-12,772 

0 

0 

0 

0 

0 

-12,772 

12  FC 

1.0 

0.0  0.0 

1.0 

-12,618 

0 

0 

0 

0 

0 

-12,  a8 

13  FC 

0.9 

0.0  0.0 

0.9 

-13,987 

0 

0 

0 

0 

0 

-13,987 

Totals 

25.8 

0.0  0.0 

25.8 

-318,586 

0 

0 

0 

0 

0 

-318,586 

Trane  Air  Ccnditioning  Eoancraics 
By’:  CLABK  RICHARDSON  BISEOJP 

EN3INEERING  CHECKS  -  ALTERtMIVE  3 
EOD  M2;  DRiT-BClLB  ECOCMIZER  OONIPOLS 


ENGINEERING  CHECKS 


System 

I^^dn/ 

System 

Percent 

Oitside 

C&i/ 

.  '  Cooling - 

C5n/  Sq  Ft 

3tuh/ 

—  Heating  — - 
Cfin/  Btuh/ 

Floor  Area 

Nurtber 

Auxiliary 

IVpe 

Air 

SqPt 

Ten 

/Ibn 

Sq  Ft 

Sq  Ft 

Sq  Ft 

SqPt 

1 

t^dn 

SZ 

0,00 

1.03 

390.0 

377.2 

31.82 

0.57 

-34.98 

1,960 

2 

5&in 

S2 

0.00 

0.61 

184.7 

301.6 

39.78 

0.47 

-29.19 

490 

3 

^fein 

PC 

0.00 

2.03 

538.8 

264.9 

45.30 

0.75 

-46.55 

2,150 

4 

M^Lxn 

PC 

0.00 

0.98 

196.7 

200.0 

59.99 

0.99 

-60.95 

305 

5 

t^iin 

PC 

0.00 

1.88 

348.1 

185.7 

64.63 

0.97 

-59.97 

160 

6 

t^in 

PC 

0.00 

1.45 

334.4 

230,7 

52.01 

0.97 

-59,78 

207 

7 

tfein 

PC 

0.00 

1.88 

409.2 

218.2 

54.99 

0.98 

-60.46 

160 

d 

tfein 

PC 

0.00 

2.64 

576.8 

218.4 

54.96 

0.88 

-54,58 

338 

9 

^fein 

PC 

0.00 

4.37 

688.1 

157.5 

76.21 

1.44 

-89.05 

150 

10 

t^in 

PC 

0.00 

1.26 

208.3 

165.2 

72.63 

0.97 

-59.77 

238 

11 

ifein 

PC 

0.00 

3.06 

643.3 

210.1 

57.12 

0.98 

-60.53 

211 

12 

^fein 

PC 

0,00 

1.42 

288.5 

202.9 

59.13 

0.97 

-59.80 

211 

13 

Cfein 

PC 

0,00 

3.63 

668.2 

184.1 

65.17 

1.42 

-87.42 

160 

V  600 
PAGE 


Trane  Air  Conditioning  Eoonctnics  V  600 

By:  CIAFK  PICHAFDSC^  BISKDP  PAGE  4 

System  1  Peak  SZ  -  SINGLE  ZONE 

★^★★♦★ir*************:^***  COOLING  COIL  PEAK  ★★★★★★★★^★★t^*****^***^^******  CLG  SPACE  PEAK  *******★★★★*  HEATIN3  COIL  PEAK  ******** 


Peaked  at  lime  =*> 

Mo/Hr:  7/15 

* 

Mo/Hr: 

7/15 

* 

M5/Hr:  13/  X 

Outside  Air  =»> 

QADB/WB/HR:  96/  77/U2.0 

* 

QADB: 

96 

* 

QADB:  3 

Space 

Pet.  Air 

Pet.  Air 

Net 

Percnt 

* 

Space 

Percnt 

Space 

Total 

Percnt 

Sens.+Lat, 

Sensible 

latent 

Tbtai 

Of  Tbt 

* 

Sensible 

Of  Tot 

★ 

Sensible 

Sensible 

Of  Ibt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

SJcylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Skyiite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

Glass  Solar 

5,746 

0 

5,746 

9.21 ' 

it 

5,746 

12.59 

* 

0 

0 

0.00 

Glass  Cond 

1,449 

0 

1,449 

2.32 

★ 

1,449 

3.18 

★ 

-6,338 

-6,338 

9.24 

5fell  Ccnd 

4,788 

341 

5,129 

8.22 

* 

4,788 

10.49 

* 

-18,094 

-20,383 

29.73 

Partiticn 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-6,760 

-6,760 

9.86 

Infiltration 

22,638 

22,638 

36.30 

★ 

9,714 

21.28 

★ 

-35,078 

-35, 078 

51.16 

Sub  Total==> 

34,622 

341 

34,963 

56.06 

* 

21,697 

47.54 

* 

-66,270 

-68,559 

100.00 

Internal  Loads 

★ 

★ 

Lights 

7,003 

4,669 

U,672 

18.72 

★ 

7,003 

15.35 

* 

0 

0 

0.00 

People 

7,756 

7,756 

12.44 

* 

3,956 

8.67 

★ 

0 

0 

0.00 

Misc 

7,971 

0 

0 

7,971 

12.78 

★ 

7,971 

17.47 

* 

0 

0 

0.00 

Sub  Total=»> 

22.731 

4,669 

0 

27,400 

43.94 

★ 

18,931 

41.48 

★ 

0 

0 

0.00 

Ceiling  load 

5,010  ' 

-5,010 

0‘ 

0.00 

* 

•  5,010 

10.98 

* 

-2,290 

0 

0.00 

Outside  Air 

0 

■  0 

0 

0 

0.00 

★ 

b 

0.00 

* 

0 

0 

■  0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

Pet.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0,00 

* 

0.00 

* 

0 

0.00 

OVAK»  Sizing 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Tenninai  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Tatai=> 

62,362 

0 

0 

62,362 

100.00 

Hf 

45,638 

100.00 

★ 

-68,559 

-68,559 

100.00 

- OCOrnG  COIL  SEIECnCN -  - ^AFEAS - 

Tbtai  Capacity  Sens  Cap.  CoU  AirfI  Entering  DB/WB/HR  Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (%) 


(Ifens) 

(Mah) 

(^fch) 

(chn) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

1,960 

Clg 

5.2 

62.4 

45.6 

2,027 

78.0 

64,9 

73.9 

56.1 

54,7 

63.7 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

o 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

130 

Cpt  Vent 

0,0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

o 

o 

o 

o 

0.0 

RDOf 

0 

0  0 

Tbtals 

5.2 

62.4 

Mall 

1,519 

155  10 

— HEATING  OQIL  SEIECITCN - 

-AIPFICWS  (cfei) 

— EN3INEERIN3 

CHECKS— 

— iempera 

lUPES 

(F) - 

C^aadty 

Coil  Airfl 

Ent 

Lvg 

lipe 

Cooling 

Heating 

Clg  %  QA 

0.0 

Tipe 

Clg 

Htg 

mx) 

(cfin) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

1.03 

SADB 

57.2 

125.0 

mn  Htg 

-63.6 

1,110 

68.0 

125.0 

InfU 

498 

498 

Clg  Cfln/Tbn 

389.99 

Plenon 

86.1 

64.3 

Aux  Htg 

0.0 

0 

0,0 

0.0 

Supply 

2,027 

1,110 

Clg  Sqft/Ton 

377.15 

Return 

78.0 

68.0 

Preheat 

0.0 

2,027 

68.0 

56.1 

itocfcn 

0 

0 

Clg  Btuh/Sqft 

31.32 

Ret/QA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

2,027 

1,110 

No-  People 

20 

Runamd 

78.0 

68.0 

Hunidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,027 

0 

Htg  %  QA 

0.0 

Fn 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Bn  Exh 

495 

0 

Htg  CtRi/Scft 

0.57 

Fn  BldID 

0.2 

0.0 

Tbtai 

-68.6 

AuxH 

0 

0 

Htg  Btuh/Scft 

-34.98 

Fn  Fricc 

0.7 

0.0 

V  600 
PAGE  5 

System  2  Peak  SZ  -  SWGIZ  ZCl® 


Trane  Air  Ccnditioning  Eoonanics 
By:  CLARK  RICHAKDSCN  BISKDP 


★★★★■•^★tf****** COOLING  PEAK  ***’^*'‘^******‘*******'«‘nt*i»T»*iir^  SPACE  PEAK  **'*’*^*******  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  =«»> 

Mo/Hr:  ' 

7/15 

★ 

Ms/Hr:  7/15 

n 

W3/Hr:  13/  1 

Outside  Air  *»> 

QADB/WB/HR:  5 

36/  77/112.0 

QAOB:  96 

* 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

★ 

Space 

Permt 

* 

Space  Total 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tbt 

★ 

Sensihie 

Of  Tot 

* 

Sensible  Sensihie 

Of  Ibt 

Errueiape  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

ir 

(Btuh)  (BtoJh) 

(%) 

Skyiite  Soir 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Skyilte  Ccnd 

0 

0 

0 

0.00 

•* 

0 

0,00 

* 

0  0 

0.00 

Roof  Ccnd 

0 

2,601 

2,601 

28.45 

★ 

0 

0.00 

★ 

0  -2,966 

0.00 

Glass  Solar 

6,867 

0 

6,867 

75.U 

* 

6,867 

120.68 

* 

0  0 

0.00 

Glass  Cond 

1,364 

0 

1,364 

14.92 

* 

1,364 

23.96 

7ir 

-5,962  -5,962 

41.69 

Wail  Ccnd 

1,015 

-34 

981 

10,73 

★ 

1,015 

17.84 

* 

-3,665  -4,125 

28.35 

Partition 

0 

0 

0.00 

★ 

0 

0,00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-1,248  -1,248 

8.73 

Infiltration 

5,682 

5,682 

62.16 

★ 

2,438 

42.85 

* 

0  0 

0.00 

Sub  Total^> 

14,928 

2,567 

17,495 

191.37 

* 

11,683 

205.33 

* 

-10,875  -14,302 

100.00 

Internal  Loads 

★ 

★ 

Lic^±s 

1,075 

717 

1,792 

19.60 

★ 

1,075 

18.89 

* 

0  0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Mlsc 

0 

0 

0 

0 

0,00 

★ 

0 

0.00 

* 

0  0 

0.00 

Sub  Totai=««> 

1,075 

717 

0 

1,792 

19.60 

* 

1,075 

18.89 

* 

0  0 

0.00 

Ceiling  Load 

3,284 

-3,284 

0 

0.00 

* 

3,284 

57.71 

★ 

-3, 426  0 

0.00 

Outside  Air 

0 

0 

6 

0 

0.00 

★ 

0 

0.00 

it 

0  0 

o:oo 

Sup.  Fan  Heat 

184 

2.01 

*• 

0.00 

it 

0 

0.00 

Ret.  Fan  Heat 

24 

24 

0,26 

* 

0.00 

it 

0 

0.00 

Duct  Heat  Plop 

0 

• 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OVA3NDR  Sizing 

-10,352 

-10,352 

irir'it'ir'itit 

* 

-10,352 

★ 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0,00 

*• 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0,00 

Grand  Tbtal«*> 

8,934 

24  0  9,142 

100.00 

* 

5,690 

100.00 

* 

-14,302  -14,302 

100.00 

Total  Capacity  S&is  Cap,  Coil  AirfL  Entering  DB/5©/KR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

mi) 

mi) 

(cnn) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  490 

t^in  Clg  1.6 

19.5 

16.3 

300 

78.0  64, 

.9  73.9 

59.9  41.3 

10.0 

Part  0 

Aux  Clg  0.0 

0.0 

0.0 

0 

O 

O 

o 

o 

o 

,0 

0.0  0.0 

0.0 

ExFlr  24 

Cpt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0. 

,0 

0.0  0.0 

0.0 

Boot  202 

0  0 

Totals  1.6  19,5 

Wall  436  146  34 

— — Aitce  LLWb  \  cimj 

• '  ■  '  — sb 

G 

— 

Capacity 

Coil  Airfl  Ent 

Lvg 

T^  Cooling 

Heating  Clg 

%  QA 

0.0  I^pe  ag 

Htg 

mi) 

(cfin) 

Deg  F 

Deg  F 

Vent 

0 

0  Gig 

Cfti/Sqft 

0,61  SADB  60.5 

125.0 

^fedn  Htg  -14.3 

232 

68.0 

125.0 

Infil 

125 

0  ag 

Cfei/Tbn 

184.67  Plenum  99.2 

45.9 

Aux  Htg  0 . 0 

0 

0.0 

0.0 

Sqpply 

300 

232  ag 

Sqft/Ton 

301.63  Return  78.0 

68.0 

Preheat  0.0 

300 

68.0 

59.9 

Mincan 

300 

0  ag 

Btuh/Sqft 

39.78  Ret/QA  78.0 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

300 

232  No. 

Pecple 

0  Runamd  78.0 

68.0 

HLsnidif  0.0 

0 

0.0 

0.0 

Exhaust 

125 

0  Htg 

%  QA 

0.0  rb  MtrTD  0.1 

0,0 

Cpt  Vent  0 . 0 

0 

0.0 

0.0 

Rn  Exh 

124 

0  Htg 

Cfin/Sq^ 

0.47  Fn  Bidm  0.1 

0.0 

Total  -14.3 

Auxil 

0 

0  Htg 

Btuh/Scpt 

-29.19  5b  Frict  0.4 

0.0 

Ttane  Air  Conditioning  Eoanaidcs  V  600 

By:  CLARK  RICHARDSaJ  BISKUP  PAGE  6 

System  3  Block  FC  -  FAN  COIL 

**★★*★***★★★★★*»*★**★***★  030LING  n^TTi  PEAK  ***-*************^*^*************  SPACE  PEAK  ★★★**'*'>^****  HEATING  ODIL  PEAK  *'******* 


Peaked  at  Tine  =*> 

M3/Hr:  7/15 

ie 

Md/Ht: 

7/16 

* 

Ma/Hr:  13/  1 

Outside  Air  =«> 

QADBAB/HR:  96/  77A12.0 

* 

QADB: 

96 

★ 

it 

QAEB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Peront 

★ 

Space 

Peront 

■k 

Space 

Total 

Percnt 

Sens.tLat. 

Sensible 

Latent 

Total 

Of  Ibt 

★ 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btnii) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

9,844 

0 

9,844 

10.11 

* 

9,604 

11.88 

* 

0 

0 

0.00 

Glass  Cond 

2,241 

0 

2,241 

2.30 

* 

2,226 

2.75 

* 

-9,798 

-9,798 

9.79 

Wall  Cond 

13,534 

1,046 

14,580 

14.97 

★ 

14,104 

17.44 

* 

-46,301 

-51,827 

51.78 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0,00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0,00 

Infiltration 

24,820 

24,820 

25.49 

★ 

10,354 

12.81 

★ 

-38,459 

-38, 459 

38.43 

Sub  Totai=»> 

50,439 

1,046 

51,485 

52.87 

* 

36,289 

44.88 

★ 

-94,558 

-100,085 

100.00 

Internal  Loads 

* 

*■ 

Lights 

6,848 

4,565 

11,413 

11.72 

6,348 

8.47 

★ 

0 

0 

0.00 

People 

5, 817 

5,817 

5.97 

* 

3,036. 

3.76 

★ 

0 

0 

0.00 

Misc 

28,671 

0 

0 

28,671 

29.44 

★ 

28,997 

35.87 

* 

0 

0 

0.00 

Sub  Tatai=»«> 

41,336 

.  4,565 

0 

45,901 

47.13 

it 

38,880 

48.09 

* 

0 

0 

0.00 

Ceiling  load 

5,ai 

-5,6U 

0 

0.00 

★ 

5,679 

7.02 

* 

-5,527 

0 

0.00 

Oitside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0,00 

★ 

0.00 

* 

0 

0.00 

Bet.  Fan  Heat 

0 

0 

0.00 

★ 

0.00 

* 

0 

0.00 

Duct  Hsat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OVA3NCR  Sizing 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

★ 

0.00 

* 

0 

0.00 

Grand  Tatal=**> 

97,386 

0 

0 

97,386 

100.00 

*■ 

80,848 

100.00 

*• 

-100,085 

-100, 085 

100.00 

-COOLING  COIL  SELECTION -  - ^AREAS* 


Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DBA^B/HR  Lsa:ving  DB/WB/HR  Gross  Total  Glass  (sf)  {%) 


(Tens) 

(^bh)  mi) 

(efin) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

2,150 

J&in  Clg 

3.1 

97.4 

80.4 

4,373 

78.2 

65.0  73.9 

60.7 

57,8  69.2 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

o 

o 

o 

o 

0.0 

0.0  0.0 

ExFlr 

0 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0,0 

0.0  0.0 

ftoof 

0 

0  0 

Ibtals 

8.1 

97,4 

Wall 

2,085 

240  12 

- LiE'TiTTKV'  rrvrr  <-r?T  ■c'/'onr/^T 

mtrrvc— 

TT-TOTe 

■‘AlRciXiWb  (Cnil) 

— ^NGINEERXNG 

— ijy/arcjCNrt 

mIUTvCiD 

ir }  — 

Capacity 

Coil  AirfL 

Snt 

Lvg 

Tipe 

Cooling 

Heating 

ag  %  QA 

0.0 

Type 

Clg 

Htg 

'mi) 

(cfei) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

2.03 

SADB 

60.9 

125.0 

^fein  Htg 

-100.1 

1,620 

68.0 

125.0 

InfU 

546 

546 

Clg  eSn/Ton 

538.83 

Plenum 

86.2 

59.9 

Aux  Htg 

0.0 

0 

0.0 

0,0 

Supply 

4,373 

1,620 

Clg  Sqft/Ton 

264.93 

Etetum 

78.0 

68.0 

Preheat 

0.0 

4,373 

68.0 

60.4 

Mincfin 

0 

0 

Cig  Btuh/Sqft 

45.30 

Ret/QA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Etetum 

4,373 

1,620 

No.  People 

15 

Runamd 

78.0 

68.0 

ftjcnidif 

0.0 

0 

0.0 

0.0 

Exhaust 

4,373 

0 

Htg  %  QA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rn  Exh 

100 

0 

Htg  eSn/Sc^ 

0.75 

Fn  BldID 

0.1 

0.0 

Ibtai 

-100.1 

Auxll 

0 

0 

Htg  Btuh/Seft 

-46.55 

Fh  Frict 

0.4 

0.0 

Ttane  Air  Conditioning  Eococmics 
By:  CIARK  RICHAPD9CN  BISKUP 


V  600 
PAGE  7 


System  4  Block  FC  -  FAN  COIL 

(XOLING  COIL  PEAK  '>^*'*r*e-ieirtricirkitirk^irkicifieieirk'kirie*'kiritirir  rj/Z  SPACE  PEAK  ★’^★****Tif^*Hr*  HEATING  COIL  PEAK  ******** 


Peaked  at  Tijne  =«> 

Md/Ht;  7/15 

* 

Md/Ht: 

7/15 

Hr 

Ms/Hr:  13/  1 

Ojtside  Air  =»> 

QADB/WB/HR:  i 

36/  77/112.0 

* 

if 

QADB: 

96 

★ 

if 

QAEB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percat 

* 

Space 

Percnt 

* 

Space 

Total 

Percnt 

Sens.+lat. 

Sensible 

Latent 

Total 

Of  Tbt 

* 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Sfcyiite  Solr 

0 

0 

0 

0,00 

★ 

0 

0.00 

★ 

0 

'  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

.  Roof  ccnd 

7,581 

0 

7,581 

41.43 

* 

7,581 

53.53 

* 

-8,381 

-8,381 

0.00 

Glass  Solar 

602 

0 

602 

3.29 

* 

602 

4.25 

★ 

0 

0 

0.00 

Glass  Cond 

234 

0 

234 

1.28 

★ 

234 

1.65 

* 

.  -1,024 

-1,024 

5.51 

Vlall  Ccnd 

910 

0 

910 

4.97 

•k 

910 

6.42 

* 

-4,254 

-4,254 

22.88 

Partition 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

S<posed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

4,985 

4,985 

27.24 

* 

1,365 

9.64 

Hr 

-4,931 

-4,931 

26.52 

Sub  Total^> 

14,312 

0 

14,312 

78,22 

* 

10,693 

75.49 

Hr 

-13,589 

-18,589 

100.00 

Internal  Loads 

* 

Hr 

Lights 

768 

307 

1,075 

5.88 

★ 

768 

5.42 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Mlsc 

2,703 

0 

0 

2,703 

14.77 

* 

2,703 

19.08 

Hr 

0 

0 

0.00 

Sub  Totai=> 

3,471 

307 

0 

3,778 

20.65 

nr 

3,471 

24,51 

Hr 

0 

0 

0.00 

Ceiling  load 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Sup.  Fan  Heat 

184 

1.01 

★ 

0.00 

Hr 

0 

0.00 

Ret.  Fan  Heat 

24 

24 

0.13 

* 

0.00 

Hr 

0 

0.00 

Duct  Ifeat  Plop 

0 

0 

0.00 

nr 

0.00 

Hr 

0 

0.00 

OVAJNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0,00 

* 

0.00 

Hr 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total=»> 

17,783 

331 

0 

18,298 

100.00 

★ 

14,164 

100.00 

* 

-18,589 

-18,589 

100.00 

— - -OOOLTNG  COIL  SErECTTON - 

Total  Capacity  Cap.  Coil  Airfl  Entering  DB/WB/HR 


-AFEAS- 


Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (%) 


(Tons) 

(^bh) 

(^fch) 

(cfei) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

305 

Main  Clg 

1.5 

18,3 

14.7 

300 

78.2 

56.7 

36.1 

34.1 

28.3 

16.2 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

o 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

o 

o 

0.0 

o 

o 

0.0 

Rcof 

377 

0 

0 

Totals 

1.5 

18,3 

Wail 

174 

25 

14 

— ^HEAmJG  con,  SELECrrCN - 

Capacity  Coil  AirfL  Ent 

Lvg 

TVpe 

-AJRFICWS  (cfin) 
Cooling 

Heating 

—ENGINEERING 
Clg  %  CA 

CHECKS— 

0.0 

—TEMPERA 

Type 

TURES 

ag 

(F)  — 
Htg 

(M3h) 

(cfin) 

Deg  F 

Deg  F 

Vent 

0 

0 

ag  Cfin/Sqft 

0.98 

SADB 

34.4 

125.0 

Htg 

-18.6 

301 

68.0 

125.0 

Infil 

70 

70 

Clg  Cfei/Tcn 

196.74 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Suf^ily 

300 

301 

Clg  Sqft/Tan 

200.02 

Return 

78.0 

68.0 

Preheat 

0.0 

300 

68.0 

33.9 

Mlncfni 

300 

0 

Clg  BtWsqft 

59.99 

Ret/OA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

300 

301 

No.  People 

0 

Runamd 

78.0 

68.0 

Hmldif 

0.0 

0 

0.0 

0.0 

Exhaust 

70 

0 

Htg  %  QA 

0.0 

Fn  MirTD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0,0 

0.0 

Rn  Exh 

50 

0 

Htg  CSn/ScFt 

0.99 

Fh  BidID 

0.1 

0.0 

Total 

-18.6 

Auxil 

0 

0 

Htg  Btuh/Sc^ 

-60.95 

En  Frict 

0.4 

0.0 

tcane  Air  Conditicning  Eoananics  V  600 

By:  CIARK  RICHARDSON  BISKOP  PAGE  8 

System  5  Block  FC  -  FAN  COIL 

aXJLING  COIL  PEAK  qj3  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  «> 

Mo/Hr:  ■ 

7/15 

★ 

Md/Ht: 

7/15 

* 

Md/Ht:  13/  1 

Outside  Air  =-«> 

QADB/WB/HR:  < 

36/  77/112.0 

* 

QADB: 

96 

* 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

★ 

Space 

Percnt 

* 

^pace 

Total 

Percnt 

Sens 

,+Lat. 

Sensible 

Latent 

Total 

Of  Tbt 

★ 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Ibt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skyiite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0,00 

SkyUte  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Ccnd 

3,982 

0 

3,982 

38.51 

★ 

3,982 

48.41 

* 

-4,402 

-4, 402 

0.00 

Solar 

302 

0 

302 

2.92 

* 

302 

3.68 

* 

0 

0 

0.00 

Glass  Cond 

118 

0 

118 

1,14 

★ 

118 

1.43 

* 

-514 

-514 

5.36 

Vfedl  Ccnd 

443 

0 

443 

4.29 

* 

443 

5.39 

* 

-2,073 

-2,073 

21.61 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

2,024 

2,024 

19,57 

* 

722 

8.77 

* 

-2,606 

-2,606 

27.16 

Sub  Tbtal=«> 

6,869 

0 

6,869 

66.43 

* 

5,567 

67.67 

* 

-9,595 

-9,595 

100.00 

Internal  Loads 

* 

* 

Lights 

1,038 

415 

1,453 

14.05 

* 

1,038 

12. a 

* 

0 

0 

0.00 

Pecple 

388 

388 

3.75 

* 

198 

2.40 

* 

0 

0 

0.00 

Misc 

1,424 

0 

0 

1,424 

13.77 

* 

1,424 

17.31 

* 

0 

0 

0.00 

Sub  Tbtal=> 

2,849 

415 

0 

3,264- 

31.56 

* 

2,659 

'32.33 

* 

.  0 

0 

♦0.00 

Ceiling  Load 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0  • 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sqp.  Fan  Heat 

184 

1.78 

* 

0.00 

* 

0 

0.00 

Ret,  Fan  Heat 

24 

24 

0.23 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkqp 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

(JJ/WCR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Graixi  Total=*=> 

9,718 

439 

0 

10,341 

100.00 

* 

8,226 

100.00 

* 

-9,595 

-9,595 

100.00 

-COOLING  COIL  SEIECnON - ^ -  - ^AREAS- 


Total  Capacity 

Sens  Cap. 

Coil  AirfI 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Ibns) 

(bfch) 

(Mch) 

(C&l) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

160 

Cig 

0.9 

10.3 

8.8 

300 

78.2 

62.2 

60.4 

52.3 

49.8 

50.9 

Part 

0 

Aux  Clg 

0.0 

0,0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

SxFlr 

0 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Jtoof 

198  0  0 

Totals 

0.9 

10.3 

Wall 

85  13  15 

— HEATING  ODIL  SEIECTICN - 

Capacity  Cbil  Airfl  Ent 

Lvg 

Type 

-ALRFIDWS  (cfin) 
Cooling 

Heating 

—ENGINEERING  C 
Cig  %  QA 

HECKS— 

0.0 

—TEMPERA 

TOPES 

Clg 

(F) - 

Htg 

mi) 

(cfin) 

Deg  F 

DegF 

Vent 

0 

0 

Clg  Cfin/Sqft 

1.88 

SADB 

52.7 

125.0 

^&in  Htg 

-9.6 

155 

68.0 

125.0 

InfiL 

37 

37 

Cig  CSn/Tbn 

348.14 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

300 

155 

Clg  Sqfft/Ton 

185.67 

Return 

78,0 

68.0 

Preheat 

0.0 

300 

68.0 

52.1 

Mtncfei 

300 

0 

Cig  Btuh/Sqft 

64.63 

Ret/OA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

300 

155 

No.  Pecple 

1 

Runamd 

78.0 

68,0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

37 

0 

i&g  %  QA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rn  Exh 

37 

0 

Htg  Cfin/Scf^ 

0.97 

Fn  BldID 

0.1 

0.0 

Total 

-9.6 

0 

0 

Htg  Btuh/S<^ 

-59.97 

Eh  Frict 

0.4 

0.0 

Trane  Air  Conditioning  Eaonanics 
By:  CIAPK  RICHARDSON  BISKDP 


V  600 
PAGE 


System 


Block 


FC 


-  FAN  con 


(XOUNG  OOIL  PEAK  •»**’*^***‘»»* * iliitk*ir*ieirtritie**'teiriir*ir  rj/Z  SPACE  PEAK 


HEATINS  OOIL  PEAK  ***★★*★* 


Peaked  at  Time  «> 

Ms/Hr:  ■ 

7/15 

■* 

tto/Hr;  7/15 

* 

M3/Hr:  13/  1 

Ojtside  Air  =«*> 

QADB/WB/HR:  1 

?6/  77/112.0 

* 

QADB:  96 

* 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air  Net 

Peront 

★ 

Space 

Parent 

* 

Space 

Total 

Perent 

Sens.+Lat. 

Sensihla 

Latent  Total 

Of  Tot 

if 

Sensible 

Of  Tot 

Hr 

Sensible 

Sensible 

Of  Tst 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

{%) 

* 

(Btuh) 

(%) 

Hr 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

ir 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cbnd 

5,148 

0 

5,148 

47.82 

ir 

5,148 

a. 79 

Hr 

-5, 691 

-5,691 

0.00 

Glass  Solar 

302 

0 

302 

2.81 

* 

302 

3.63 

Hr 

0 

0 

0.00 

Glass  Cond 

118 

0 

118 

1.09 

* 

118 

1.41 

Hr 

- 

•514 

-514 

4.16 

mi  Cdnd 

ai 

0 

611 

5.68 

* 

611 

7.34 

Hr 

-2, 

858 

-2,858 

23.10 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Infiltration 

2,539 

2,539 

23.58 

* 

917 

11.00 

* 

-3,311 

-3,311 

26.76 

Sub  Total— > 

8,718 

0 

8,718 

30,98 

* 

7,096 

85.17 

* 

-12,373 

-12,373 

100.00 

Internal  Loads 

* 

Hr 

Liqjits 

1,038 

415 

1,453 

13.49 

* 

1,038 

12.45 

Hr 

0 

0 

0.00 

People 

388 

388 

3.60 

* 

198 

2.37 

Hr 

0 

0 

0.00 

MLsc 

0 

0 

0  0 

0.00 

*- 

0 

0.00 

Hr 

0 

0 

0,00 

Sub  Total««> 

1,425 

415 

0  1,840 

17.09 

★ 

1,235 

14.83 

Hr 

0 

0 

0.00 

Ceiling  Load 

Q 

0 

0 

0.00 

* 

0 

0.00 

Hr 

■  0 

0 

0,00 

Outsids  Air 

0 

0 

0  0 

0.00 

He 

0 

0.00 

Hr 

0 

0 

0.00 

Sup,  Fan  Heat 

184 

1.71 

★ 

0.00 

Hr 

0 

0.00 

Ret.  Fan  Heat 

24 

24 

0.22 

*• 

0.00 

★ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

Hr 

0.00 

Hr 

0 

0.00 

OVA^tra  Sizing 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Exhaust  Heat 

0 

0  0 

0.00 

Hr 

0.00 

* 

0 

0.00 

Teuninal  Bypass 

0 

0  0 

0.00 

Hr 

0.00 

ir 

0 

0.00 

Grand  Total=-»> 

10,143 

439  0  10,766 

100.00 

Hr 

8,331 

100.00 

ir 

-12,373 

-12,373 

100.00 

Total  Capacity 

Sens  Cap. 

Coil  AirfL  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

mi) 

(cfin)  Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

207 

ly&in  Clg  0,9 

10.8 

9.0 

300  78.2  62. 

.4  61.4 

52.0  49.6 

50.3 

Part 

0 

Aux  Clg  0.0 

0,0 

0.0 

o 

o 

o 

o 

.0  0. 

,0 

0.0  0,0 

0.0 

ExFlr 

0 

Cpt  Vent  0.0 

0.0 

0.0 

0  0.0  0. 

.0  0, 

,0 

0.0  0.0 

0.0 

Roof 

256 

0  0 

Totals  0.9 

10.8 

mi 

U3  13  11 

1  ■  1  —  ■  1  mrr  ctmrrTrrM _ 

1  'L^/fL>C7D&n  T  RDCT  C 

- 

Capacity 

Cbil  AirfL  Ent 

Lvg  Type  Cooling 

Ui' 

Heating  Clg 

%  QA 

— 

0.0 

lype  Clg 

Htg 

(Mdi) 

(cfin)  Deg  F 

Deg  F  Vent 

0 

0  Clg 

Cfin/Sqft 

1.45 

SADB  52.4 

125.0 

mnHtg  -12.4 

200  68.0 

125.0  Infil 

47 

47  Clg 

Cfin/Tcn 

334.38 

Plenum  78.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0  Supply 

300 

200  Clg 

Sqft/Tcn 

230.72 

Return  78.0 

68.0 

Preheat  0.0 

300  68,0 

51 , 3  Mincfin 

300 

0  Clg 

Btuh/Sqft 

52.01 

Rfet/QA  78.0 

68.0 

Reheat  0.0 

0  0.0 

0.0  Return 

299 

200  No. 

People 

1 

Runamd  78.0 

68.0 

lixnidif  0.0 

0  0.0 

0.0  Eidiaust 

47 

0  Htg 

%  CA 

0.0 

Fn  MtrTD  0.1 

0.0 

Cpt  Vent  0.0 

0  0.0 

0.0  Rn  Exh 

48 

0  Htg 

Cfin/Sqft 

0.97 

Fn  BlciED  0.1 

0.0 

Tbtal  -12.4 

^jxil 

0 

0  Htg 

Btuh/Seft 

-59.78 

Fn  Frict  0 . 4 

0.0 

Trane  Air  Conditioning  Eoonanics  V  600 

By:  CLARK  RICHARDSON  BISKCJP  PAGE  10 

System  7  Hlodc  PC  -  FAN  COIL 

★★★★★★★★★★*****^****^***  OOOUiNG  rr)TT,  PEAK  rTfZ  SPACE  PEAK  **♦***■**★■**■*  HEATING  OOIL  PEAK  ****'*f*** 


Peaked  at  Time  =*«> 

Mo/Hr:  ■ 

7/15 

★ 

m/Hr:  7/15 

* 

tto/Hr:  13/  1 

Outside  Air  =«*> 

QADB/WB/HR:  ! 

96/  77/112.0 

* 

QADB:  96 

* 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Peront 

★ 

Space 

Peroit 

* 

Space 

Total 

Perent 

Sens 

.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Ibt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  SoLr 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

'  0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  COind 

3,982 

0 

3,982 

45.26 

■* 

3,982 

55.73 

★ 

-4,402 

-4,402 

0.00 

Solar 

302 

0 

302 

3,44 

Tif 

302 

4.23 

★ 

0 

0 

0.00 

Glass  Cond 

U8 

0 

US 

1.34 

* 

118 

1.65 

* 

-514 

-514 

5.32 

Will  Cold 

460 

0 

460 

5.23 

* 

460 

6.44 

k 

-2,152 

-2,152 

22.24 

Partition 

0 

0 

0.00 

* 

0 

0,00 

k 

0 

0 

0.00 

E:gxsed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

k 

0 

0 

0.00 

Infiltration 

1,861 

1,861 

21.15 

* 

722 

10.10 

k 

-2,606 

-2,606 

26.94 

Sub  Tc(tal**> 

6,722 

0 

6,722 

76.41 

■k 

5,584 

78.15 

k 

-9, 674 

-9,674 

100.00 

Intend  Loads 

k 

k 

Lights 

768 

307 

1,075 

12.22 

k 

768 

10,75 

k 

0 

0 

0.00 

People 

0 

0 

0.00 

k 

0 

0.00 

k 

0 

0 

0.00 

Wise 

793 

0 

0 

793 

9.01 

k 

793 

U.IO 

k 

0 

0 

0.00 

Sub  Tbtal«*> 

1,561 

307 

0 

1,868 

21.23 

k  • 

1,5a  • 

21.85 

k 

0 

0 

0,00 

■Ceiling  Load 

0 

0 

0 

0.00 

k 

0 

0.00 

k 

b 

0 

'  0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

k 

0 

0.00 

k 

0 

0 

0.00 

Sqp.  Fan  Heat 

184 

2.09 

k 

0.00 

k 

0 

0.00 

Ret.  Fan  Heat 

24 

24 

0.27 

k 

0.00 

k 

0 

0.00 

Duct  Heat  Pkip 

0 

0 

0.00 

k 

0.00 

k 

0 

0.00 

CVAJITO  Sizing 

0 

0 

0.00 

k 

0 

0.00 

k 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

k 

0.00 

k 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

k 

0.00 

k 

0 

0.00 

Grand  Tatal=«> 

8,283 

331  0  8,798 

100.00 

k 

7,144 

100.00 

k 

-9,674 

-9,674 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Dto) 

(M3h) 

(efin) 

Deg  F  ’  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

160 

^fein  Clg  0.7 

8.8 

7,7 

300 

78.2  63.5  66.8 

55.7  53.6 

59.7 

Part 

0 

Aux  Clg  0,0 

0.0 

0.0 

0 

0.0  0 

.0  0. 

0 

o 

o 

o 

o 

0.0 

ExFlr 

0 

Cpt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0. 

0 

0.0  0.0 

0.0 

9oof 

198 

0  0 

Totals  0.7  8.8 

WfeU 

88  13  14 

cujwo  Venn; 

El 

^oXNEEKlrs 

G 

QiECKS“*  - 

Vc;  — 

Cepacity 

Coil  Airfl  Ent 

Lvg 

Type  ( 

Cooling 

Heating  Clg 

%  QA 

0.0 

I^pe  Clg 

Htg 

(Kfch) 

(efin)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfin/Sqft 

1.88  SADB  56.0 

125.0 

^fein  Htg  -9.7 

157  68.0 

125.0 

InfU 

37 

37  dq 

Cfin/Tbn 

409.18  Plenum  78.0 

68.0 

Aux  Htg  0 . 0 

0  0.0 

0.0 

supply 

300 

157  Clg 

Sqft/Ton 

218.23  Return  78.0 

68.0 

Preheat  0.0 

300  68.0 

55.5 

Mlncfn 

300 

0  ag 

Btuh/Sqft 

54.99  Ret/QA  78.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

300 

157  No. 

People 

0  Runamd  78.0 

68.0 

Hanidif  0.0 

0  0.0 

0.0 

Exhaust 

37 

0  Htg 

%  QA 

0.0  Fn  MtrlD  0.1 

0.0 

Cpt  Vent  0.0 

0  0.0 

0.0 

Rm  E:di 

37 

0  Htg 

Cfin/Scft 

0.98  Fn  aicffl)  0.1 

0.0 

Total  -9,7 

Auxil 

0 

0  Htg 

3tuh/Sq^ 

-60.46  Eh  Frict  0,4 

0.0 

Trane  Air  Conditioning  Eooncanics 
By:  dARK  RICHARDSCN  BISKDP 


V  600 
PAGE 


U 


System 


Block 


FC 


-  FANOOIL 


★*nn»r*^*** *★★**★*★*★★*★♦★  030LINS  nnTT,  peak  ’^♦★^♦•***->^T»*****i^i^***Tr*Ti^^  (3[j3  space  peak  ******'>^****  HEATING  OGIL  PEAK  **'^**** 


Peaked  at  Time  =»> 

Mo/Hr:  7/15 

* 

Ms/Hr:  7/15 

* 

ffc/Hr:  13/  1 

Outside  Air  *> 

QADBA©/HR:  ^ 

36/  77/112.0 

★ 

QADB:  96 

* 

QADB:  3 

%5ace 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

★ 

Space 

Total 

Percnt 

Sens.+I^, 

Sensible 

Latent 

Total 

Of  Ttot 

★ 

Sensible 

Of  Tot 

★ 

Sensible 

Sensible 

Of  Tbt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

Hr 

(Btuh) 

(Btuh) 

(%) 

Skylite  Soir 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

'  0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Roof  Ccnd 

9,407 

0 

9,407 

50,64 

★ 

9,407 

61.39 

Hr 

-9,292 

-9,292 

0.00 

Glass  Solar 

36 

0 

36 

0,19 

* 

36 

0.23 

Hr 

0 

0 

0.00 

Glass  Cond 

113 

0 

118 

0.63 

* 

118 

0.77 

Hr 

-508 

-508 

2.75 

Wall  Cond 

1,169 

0 

1,169 

6.30 

* 

1,169 

7.63 

Hr 

-3,154 

-3,154 

17.10 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

3,546 

3,546 

19,09 

★ 

1,521 

9.93 

Hr 

-5, 494 

-5, 494 

29.78 

Sub  Total=«> 

14,275 

0 

14,275 

76.85 

* 

12,251 

79.95 

Hr 

-18,449 

-18, 449 

100.00 

Internal  Loads 

* 

Hr 

Lights 

3,072 

1,229 

4,300 

23.15 

* 

3,072 

20.05 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

MLsc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Sub  Total=> 

3,072 

-  1,229 

0 

4,300 

23.15 

* 

3,072 

20.05 

Hr 

0 

0 

0.00 

Ceiling  load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  -Air 

0 

0 

0 

0 

0.00 

★ 

0 

0.00  ’ 

Hr 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Ret.  Fan  H^t 

0 

0 

0.00 

★ 

0.00 

Hr 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

★ 

0.00' 

Hr 

0 

0.00 

OVAINDR  Sizing 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Grand  Total=»> 

17,347 

1,229  0  18,576 

T>'i—  /'^TT  o<tyr 

100.00 

* 

15,323 

100.00 

Hr 

-18,449 

-18,449 

100.00 

Total  Capacity 

Sens  Cap.  Coil  AirfL  Entering  DBA®/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

{%) . 

(Tons) 

(Mah) 

(Mdi) 

(cfim) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

338 

^^in  Clg  1.5 

18.6 

16.6 

893 

78.2  65.0  73.9 

61.8  58.3 

69.5 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

o 

o 

o 

o 

o 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Cpt  Vent  0.0 

0-0 

0,0 

0 

0.0  0 

.0  0, 

.0 

0.0  0.0 

o 

o 

Ltoof 

418 

0  0 

Totals  1.5  18.6 

— . .  ■ mrr  ctrTT?r'TTrM _ 

R  rmrr 

HUi. 

128  18  14 

IDL'O  -  -- 

Capacity 

Coil  AirfL  Ent 

Lvg 

T^pe  Cooling 

Ci, 

Heating  Clg 

%  QA 

wu;.v,iCw — 

0.0 

— 

Type  Clg 

x-k-  f - 

Htg 

(Mth) 

(cfin) 

Deg  F 

Deg  F 

Vent 

0 

0  Gig 

Cfin/Sqft 

2.64  SADB  62.2 

125.0 

^&in  Htg  -18.4 

299 

68.0 

125.0 

Infil 

78 

78  Clg 

Cfin/Ton 

576.76  Plenum  78.0 

68.0 

Aux  Htg  0.0 

0 

0,0 

0.0 

Supply 

893 

299  Cig 

Sqft/Ton 

218.35  itetum  78.0 

68.0 

Preheat  0.0 

893 

68.0 

61.6 

Minchn 

0 

0  ag 

Btuh/Sqft 

54.96  Ret/OA  78.0 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

893 

299  No. 

People 

0  Rnamd  78.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

78 

0  Htg 

%  QA 

0.0  Fn  MtrTD  0.1 

0.0 

Cpt  Vent  0.0 

0 

0.0 

0.0 

Rn  Exh 

78 

0  Htg 

C5n/Sq^ 

0.88  Fn  aidID  0.1 

0.0 

Total  -18.4 

Auxil 

0 

0  Htg 

Btuh/Sq^ 

-54.58  En  Frict  0.4 

0.0 

‘Ecane  Air  Conditioning  Economics  V  600 

By:  CIAPK  RICHARDSCN  BISECUP  PACE  12 

System  9  Biodc  EC  -  FAN  ODIL 


030LING  COIL  PEAK  ***** 

*★7 

f****  CLG  SPACE  PEAK  ************  HEATIN3  COIL  PEAK  ******** 

Peaked  at  Time  *> 

to/Hr:  ■ 

7/15 

★ 

Mo/Hr:  7/16 

K 

M3/Hr:  13/  1 

Outside  Air  =*> 

QADB/WB/HR:  ! 

36/  77/112.0 

*> 

QADB:  96 

* 

QADB:  3 

Space 

Ret.  Air 

Bet.  Air 

Net 

Peront 

* 

Space 

Peront 

★ 

Space 

Total 

Peront 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

★ 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Tbt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

★ 

(Btiih) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0,00 

* 

0 

0 

0.00 

Slcyilte  Cond 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0,00 

Roof  Cond 

4,568 

0 

4,568 

39,96 

* 

4,442 

42.68 

* 

-4,113 

-4,113 

0.00 

Glass  Solar 

1,588 

0 

1,588 

13.89 

★ 

1,688 

16.23 

* 

0 

0 

0.00 

Glass  Cond 

235 

0 

235 

2.06 

★ 

234 

2.25 

* 

-1,028 

-1, 028 

7.70 

Wall  Ccnd 

1,684 

0 

1,684 

14.73 

* 

1,755 

16.87 

★ 

-5,821 

-5,821 

43.58 

Partition 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Eiqposed  Floor 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

1,546 

1,546 

13.52 

★ 

645 

6.20 

★ 

-2,395 

-2,395 

17.93 

Sub  Totai=> 

9, 620 

0 

9,620 

84.15 

★ 

8,764 

84.22 

* 

-13,357 

-13,357 

100.00 

Internal  Loads 

★ 

★ 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

People 

388 

388 

3.39 

* 

202 

1.95 

* 

0 

0 

0.00 

Mlsc 

1,424 

0 

0 

1,424 

12,45 

★ 

1,440 

13.84 

★ 

0 

0 

0,00 

Sub  Total=*> 

1,811 

*  0 

0 

1,811 

15.85 

★ 

1,642 

15.78 

* 

•  0 

0 

0.00 

Ceiling  load 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

■  0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0,00 

★ 

0.00 

★ 

0 

0.00 

Bet.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  PJop 

0 

0 

0.00 

★ 

0.00 

* 

0 

0.00 

OV/UM2R  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total=“> 

U,432 

0  0  11,432 

100.00 

*• 

10,406 

100.00 

K 

-13,357 

-13,357 

. . 

100.00 

Total  C^sacity 

- 

Seas  Cap.  Coil  AirfL  Entering  DB/WB/HR 

leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

OXfcii) 

(Jiah) 

(cfn) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

150 

^&in  Clg  1.0 

11.4 

10.4 

656 

78.2  65.0  73.9 

63.0  59.4 

72.5 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0. 

,0 

0.0  0.0 

0.0 

ExFlr 

0 

Cpt  Vent  0 . 0 

0.0 

0.0 

0 

0.0  0 

,0  0, 

,0 

0.0  0.0 

0.0 

Itoof 

185 

0  0 

Totals  1.0  11.4 

Wall  229  25  U 

'^1  rr^\ 

3G]IEEBI^ 

G 

; - 

C^>acity 

Coil  AirfL  Erxt 

Lvg 

Cooling 

Heating  Clg 

%  CA 

0.0 

Type  Clg 

Htg 

imi) 

(cfin)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

CSn/Sqft 

4.37  SADB  63.4 

125.0 

lyfednHtg  -13,4 

216  68.0 

125.0 

Infil 

34 

34  ag 

Cfn/Tan 

688.12  Plenum  78.0 

68.0 

Aux  Htg  0,0 

0  0.0 

0.0 

Srpply 

656 

216  Clg 

Sqft/Ton 

157.46  Return  78.0 

68.0 

Preheat  0.0 

656  68.0 

62.8 

Mincfn 

0 

0  Clg 

Btuh/Sqft 

76.21  Bet/QA  78.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

655 

216  Nd. 

People 

1  Bunamd  78,0 

68.0 

Hanidif  0.0 

0  0.0 

0.0 

Exhaust 

34 

0  Htg 

%  QA 

0.0  Fn  MtrTD  0.1 

0.0 

Cpt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

35 

0  Htg 

Cfln/SqFt 

1.44  Fn  BlcOD  0.1 

0.0 

Total  -13.4 

Auxil 

0 

0  Htg 

Btuh/&^ 

-89.05  Fn  Frict  0,4 

0.0 

Trane  Air  Conditionixig  Eoonanics 
By:  CIARK  RICHARDSON  BISKDP 
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System  10  Block  FC 


COOLING  nOTT.  PEftK  **'*********************iif*Tif******  r[(;  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  «> 

Ms/Ht:  7/15 

★ 

Mc/Hr: 

7/15 

to/Hr:  13/  1 

Outside  Air  ■*»> 

QADBAJB/HR;  < 

W  77/112.0 

* 

OADB: 

96 

* 

it 

OADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Percnt 

* 

Space 

Percnt 

* 

Space 

Total 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Ibt 

*• 

Sensible 

Of  Tot 

*■ 

Sensible 

Sensible 

Of  Ibt 

Envelope 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

Hr 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Skyiite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Roof  COnd 

7,260 

0 

7,260 

42.00 

★ 

7,260 

51.26 

Hr 

-6,536 

-6,536 

0.00 

Glass  Solar 

529 

,  0 

529 

3.06 

*• 

529 

3.74 

Hr 

0 

0 

0.00 

Glass  Cond 

118 

0 

118 

0.68 

it 

118 

0.83 

Hr 

-514 

-514 

3.61 

5feU  Ccnd 

889 

0 

889 

5.14 

* 

389 

6.28 

★ 

-3,302 

-3,302 

23.21 

Partition 

0 

0 

0.00 

* 

0 

0,00 

Hr 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Infiltration 

3,987 

3,987 

23.06 

* 

1,073 

7.57 

Hr 

-3, 874 

-3, 874 

27.23 

Sub  Total=«> 

12,782 

0 

12,782 

73.95 

★ 

9,868 

69.68 

* 

-14,226 

-14,226 

100.00 

Internal  Loads 

* 

Hr 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

People 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

MLsc 

4,295 

0 

0 

4,295 

24.85 

* 

4,295 

30.32 

Hr 

0 

0 

0.00 

Sub  Tot:al*«> 

4,295 

0 

0 

4,295 

24.85 

* 

4,295 

30.32 

Hr 

0 

0. 

0.00 

Celling  load 

0 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

■  0 

0 

0.00 

Oitside  Air 

0 

0 

0 

0 

0.00 

*- 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

184 

1.06 

* 

0.00 

Hr 

0 

0.00 

Ret.  Fan  Heat 

24 

24 

0,14 

★ 

0,00 

Hr 

0 

0.00 

Duct  Heat  PJop 

0 

0 

0.00 

★ 

0.00 

Hr 

0 

0.00 

OV/UMR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Tenninal  Bypass 

0 

0 

0 

0.00 

★ 

0.00 

Hr 

0 

0.00 

Grand  Tatal=> 

17,077 

24 

0 

17,285 

100.00 

* 

14,163 

100.00 

* 

-14,226 

-14,226 

100.00 

•COOLING  COIL  SELECTION -  - : - ^AREAS' 


Ibtal  Capacity 

Sens  Cap..  Coil  Airfl 

Entering  DB/MB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass 

(sf)  (%) 

(Tans) 

(Msh) 

(Miih)  (cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

238 

min  Clg 

1.4 

17.3 

14.4  300 

78.2 

56.2 

34.3 

34.1 

30.0 

19.2 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Vent 

0.0 

0.0 

0.0  0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

Roof 

294 

0  0 

Ibtals 

1.4 

17.3 

128 

13  10 

— ^HEATING  COIL  SEIECTION - 

Cecity  Coil  Airfl  Ent 

Lvg 

Tipe 

-AIRFLOWS  (cfin) 
Cooling 

Heating 

—ENGINEERING  < 
Clg  %  QA 

3ECKS— 

0.0 

— TEMPERA 

TORES 

ag 

(F)  — 
Htg 

m^) 

(cfn) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

1.26 

SADB 

34,4 

125.0 

tfein  Htg 

-14.2 

230 

68,0 

125.0 

Infil 

55 

55 

Clg  CSn/Ibn 

208.27 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Simply 

300 

230 

Clg  Sqft/Ton 

165,23 

Return 

78.0 

68.0 

Preheat 

0.0 

300 

68.0 

33.9 

Mincm 

300 

0 

Clg  Btuh/Sqft 

72.63 

Ret/CA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

300 

230 

No.  Pecpie 

0 

Runamd 

78.0 

68.0 

amidif 

0.0 

0 

0.0 

0.0 

Exhaust 

55 

0 

Htg  %  QA 

0.0 

Fn  MtrlD 

0.1 

0.0 

Cpt  Vent 
Ibtal 

0.0 

-14.2 

0 

0.0 

0.0 

Rn  Exh 
Auxil 

55 

0 

0 

0 

Htg  Cfn/Sc^ 
Htg  Btuh/Sc^ 

0.97 

-59.77 

Fn  BldID 

Fn  Frict 

0.1 

0.4 

0,0 

0.0 

Ttane  Air  Conditioning  Eocnonics 
By:  CIARK  RICHARDS^  BISKUP 


V  600 
PAGE 
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System 


n 


Block 


FC 


FAN  COIL 


★*★★*****★★★★*★★★***★★★*:»  OOOI^ENG  peak  rjpf  SPACE  E^AK  ***'>*f********  HEATINS  COIL  PEAK  ******** 


Peaked  at  Tiine  =«> 

tto/Hr:  ■ 

7/15 

★ 

hb/Hr:  7/15 

Hr 

Ms/Hr:  13/  1 

Outside  Air  =*»> 

QADB/WB/HR:  ! 

96/  77/112.0 

it 

CADB:  96 

* 

QRDB:  3 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

it 

Space 

Percnt 

Hr 

Space 

Total 

Percnt 

Sens.+Iat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

Hr 

Sensible 

Sensible 

Of  Tat 

Ertveicpe  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

•* 

(Btuh) 

(%) 

Hr 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Skyiite  Cond 

0 

0 

0 

0,00 

* 

0 

0.00 

Hr 

c 

0 

0.00 

Roof  Cond 

6,445 

0 

6,445 

53.47 

* 

6,445 

59.63 

★ 

-5,802 

-5,802 

0.00 

Glass  Solar 

1,054 

0 

1,054 

8.75 

★ 

1,054 

9.75 

Hr 

0 

0 

0.00 

Glass  Gond 

234 

0 

234 

1.94 

★ 

234 

2.17 

Hr 

-1, 

024 

-1, 024 

8.02 

5fell  Cond 

690 

0 

690 

5.73 

* 

690 

6.39 

Hr 

-2,564 

-2,564 

20.08 

Partiticn 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

★ 

0 

0,00 

Hr 

0 

0 

0.00 

Infiltration 

2,182 

2,182 

18.10 

★ 

936 

8.66 

Hr 

-3,381 

-3,381 

26.47 

Sub  Totai=*«> 

10,606 

0 

10,606 

87.99 

★ 

9,360 

86.61 

Hr 

-12,772 

-12,772 

100,00 

Intem2Li  Loads 

* 

Hr 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

People 

0 

0 

0,00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

MLsc 

1,448 

0 

0 

1,448 

12.01 

* 

1,448 

13.39 

Hr 

0 

0 

0.00 

Sub  Totai«> 

1,448 

0 

0 

1,448 

12.01 

★ 

1,448 

13.39 

Hr 

0 

0 

0.00 

Ceiling  load 

Q 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0  ■ 

0.00 

Sup.  Fan  Heat 

0 

0.00 

★ 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

Hr 

0.00 

Hr 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

CVA3NDR  Sizing 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0,00 

Exhaust  Heat 

0 

0 

0 

0,00 

* 

0.00 

★ 

0 

0.00 

Tenninai  Bypass 

0 

0 

0 

0.00 

it 

0.00 

Hr 

0 

0.00 

Grand  Tbtai*— > 

12,053 

0  0  12,053 

100.00 

* 

10,808 

100.00 

Hr 

-12,772  -12,772 

100.00 

Tbtai  Capacity  Sens  Cap. 

Coll  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Ibns) 

(MDh) 

<mi) 

(cfin) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

211 

min  Clg  1.0 

12.1 

10.8 

646 

78.2  65.0  73.9 

62.2  59,0 

72.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

o 

o 

o 

o 

o 

.0 

o 

o 

o 

o 

0.0 

ExFlr 

0 

Cpt  Vent  0.0 

0,0 

0.0 

0 

0.0  0, 

o 

o 

,0 

0.0  0.0 

0,0 

Ftoof 

261 

0  0 

^totals  1.0  12,1 

.  “K  1  1  HI  M  \ 

Jfjall 

115  25  22 

Capacity 

Cadi  AirfL  Ent 

Lvg 

T^pe  Cooling 

Heating  Clg 

%  QA 

0.0 

T^  Clg 

; - 

Htg 

(Mdi) 

(cfin) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfin/Sqft 

3.06 

SADB 

62.6 

125.0 

tfein  Htg  -12.8 

207 

68.0 

125.0 

Infil 

48 

48  Clg 

Cfin/Tan 

643.30 

Plenum  78 . 0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

646 

207  ag 

Sqft/Ton 

210,07 

Return  78.0 

68.0 

Preheat  0.0 

646 

68.0 

62.0 

MLncm 

0 

0  Clg 

Btuh/Sqft 

57.12 

Ret/QA  78.0 

68.0 

Reheat  0.0 

0 

0.0 

0,0 

Return 

646 

207  No. 

People 

0 

Runamd  78.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

48 

0  Htg 

%  QA 

0.0 

Fn  MtrTD  0.1 

0.0 

Cpt  Vent  0 . 0 

0 

0.0 

0.0 

Rn  Exh 

49. 

0  Htg 

Cfin/Scft 

0.98 

Fn  BldID  0.1 

0.0 

Ibtal  -12.8 

Auxil 

0 

0  Htg 

Btuh/Scpt 

-60.53 

Fn  Frict  0.4 

0.0 

Trane  Air  Ccnditioning  Eooncmics  V  600 

By:  CIAPK  PICHARDSON  BISKDP  PAGE  15 

System  12  Block  FC  -  FAN  CX3IL 

★★★★★*★*★★★**■*■★**★★★*★■*★*  OOOUNG  <7^17)  PEAK  '>'f*'*^***^*‘»T^*'j‘r**T^*******i^  CliS  SPACE  PEAK  ***'^**i‘f****  HEATINS  OOIL  PEAK  *  *  *’****■» 


Peaked  at  Time  =-> 

Mo/Hr:  ‘ 

7/15 

* 

Md/Ht: 

7/15 

★ 

Ms/Hr:  13/  1 

C>itside  Air  =«> 

QADB/KB/HR:  ! 

36/  77/112.0 

★ 

QADB: 

96 

* 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Peroit 

* 

Space 

Peront 

* 

Space 

Totad 

Percnt 

Sens.+Lat, 

Sensible 

Latent 

Total 

Of  Tot 

•k 

Sensible 

Of  Tbt 

*  Sensible 

Sensible 

Of  Tbt 

Envelcpe  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

ie 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

*• 

0 

0.00 

* 

0 

0 

0.00 

Poof  Ccnd 

6, 445 

0 

6,445 

51.66 

★ 

6,445 

62.49 

* 

-5,802 

-5,802 

0.00 

Glass  Solar 

529 

0 

529 

4.24 

* 

529 

5.13 

* 

0 

0 

0.00 

Glass  Cond 

U8 

0 

118 

0.94 

* 

118 

1.14 

* 

-514 

-514 

4.08 

Wail  Ccnd 

786 

0 

786 

6.30 

★ 

786 

7.63 

* 

-2,921 

-2,921 

23.15 

Partition 

0 

0 

0.00 

it 

0 

0.00 

* 

0 

0 

0.00 

Ej^josed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

Infiltration 

2,892 

2,892 

23.18 

★ 

936 

9.08 

*• 

-3,381 

-3,381 

26.80 

Sub  Totai=*=> 

10,770 

0 

10,770 

86.32 

* 

8,814 

85.47 

★ 

-12,618 

-12,618 

100.00 

Internal  Loads 

it 

* 

Lig^Tts 

0 

0 

0 

0.00 

* 

0 

0.00 

*• 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

MLsc 

1,499 

0 

0 

1,499 

12.01 

★ 

1,499 

14.53 

* 

0 

0 

0.00 

Sub  Total**> 

1,499 

0 

0 

1,499 

12.01 

* 

1,499 

14.53 

* 

0 

0 

0.00 

Celling  load 

0 

0 

0 

0,00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Outside  Air  • 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

o'.  00 

Sup.  Fan  Heat 

184 

1.47 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

24 

24 

0.19 

★ 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

★ 

0.00 

* 

0 

0.00 

CV/OMR  Sizing 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0,00 

* 

0.00 

* 

0 

0.00 

Grand  Total— > 

12,268 

24  0  12,476 

-  TKV^  /^TT  C»r?TT'/-TTTr/-«.T 

100,00 

* 

10,313 

100.00 

* 

-12,618  -12,618 

7vnfC»^^ 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf)  (%) 

(Tons) 

(Mah) 

(Whh) 

(cfin) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Flcjcr 

211 

t^dn  Clg  1.0 

12.5 

10.5 

300 

78.2  60, 

A  52.2 

45.9  44.5 

42.3 

Part 

1 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0. 

.0 

0.0  0.0 

o 

o 

ExFlr 

I 

3 

Cpt  Vent  0.0 

o 

o 

0.0 

0 

0.0  0, 

.0  0. 

.0 

o 

o 

o 

o 

0.0 

Boot 

261 

0  0 

Totals  1.0 

12.5 

Wail 

115 

13  11 

— HEATING  COIL  SEIECTION - 

Capacity  Coil  Airfl  Ent 

Lvg 

-AIRFICWS  (cfm) 
Cooling 

Heating 

— ENGS^ECEE^G  C 
ag  %  QA 

3ECKS— 

0.0 

—TEMPERA 

IVpe 

TORES 

Clg 

(F) - 

Htg 

m^) 

(cfin) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

1.42 

SADB 

46.3 

125.0 

^&in  Htg 

-12.6 

204 

68.0 

125.0 

Infill 

48 

48 

Clg  Cfit/Ttan 

288.55 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

300 

204 

Clg  Sq^/Ton 

202.95 

Return 

78,0 

68.0 

Preheat 

0.0 

300 

68.0 

45.7 

Mincnn 

300 

0 

Clg  Btuh/Sqft 

59.13 

Ret/QA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

299 

204 

No.  People 

0 

Runamd 

78.0 

68.0 

anidif 

0.0 

0 

0.0 

0.0 

Exhaust 

48 

0 

Htg  %  QA 

0.0 

Eh  MtrTD 

0.1 

0.0 

Cpt  Vent 

0,0 

0 

0.0 

0,0 

Rtn  Exh 

49 

0 

Htg  Cfei/SgFt 

0.97 

Fn  BldlD 

0.1 

0.0 

Tbtai 

-12.6 

Auxil 

0 

0 

Htg  Btuh/Sc^ 

-59.80 

Fn  Frict 

0.4 

0.0 

V  600 
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Trane  Air  Conditioning  Eoonanics 
By:  CIAFK  RICHAFDSON  BISECDP 


***»**^*****»****»*«^»**  OOOUNG  COIL  PEAK  ^★★*********^*********^'*r**'**»Tir*  cLG  SPACE  PEAK  ★*****’^***  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  >*•> 

7/15 

★ 

Md/Ht: 

7/15 

* 

Mb/Hr:  13/  1 

Outside  Air  — »> 

QADB/WB/HR;  i 

36/  77/112.0 

it 

QADB: 

96 

k 

QAES:  3 

Space 

Ret,  Air 

Ret.  Air 

Net 

Percnt 

* 

^ce 

Percnt 

* 

Space 

Total 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Ibt 

* 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Itot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

{%) 

★ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Poof  Cond 

4,889 

0 

4,889 

46.39 

it 

4,889 

51.64 

*■ 

-4,402 

-4,402 

0.00 

Glass  Solar 

1,109 

0 

1,109 

10.63 

* 

1,109 

11.71 

★ 

0 

0 

0.00 

Glass  Ccnd 

235 

0 

235 

2.26 

* 

235 

2.48 

* 

-1,028 

-1, 028 

7,35 

tfell  Ccnd 

2,179 

0 

2,179 

20.90 

★ 

2,179 

23.02 

★ 

-5,951 

-5,951 

42.55 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

1,682 

1,682 

16.13 

★ 

722 

7.62 

* 

-2,606 

-2,606 

18.63 

Sub  Total=»> 

10,094 

0 

10,094 

96.80 

* 

9,134 

96.48 

* 

-13,987 

-13,987 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

it 

0 

0.00 

* 

0 

0 

0.00 

MLsc 

334 

0 

0 

334 

3,20 

* 

334 

3.52 

* 

0 

0 

0.00 

Sub  Total=*> 

334 

0 

0 

334 

3.20 

*• 

•  334 

3.52 

★ 

0 

■0 

0.00 

Celling  load 

0 

0 

0 

0.00 

*• 

0 

0.00 

★ 

0 

0 

0.00 

CXitside  Air 

0 

6 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

★ 

0.00 

* 

0 

0.00 

Pet.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkqp 

0 

0 

0.00 

•k 

0,00 

* 

0 

0.00 

OV/aM3R  Sizing 

0 

0 

0.00 

k 

0 

0,00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

k 

0.00 

* 

0 

0.00 

Tecninal  Bypass 

0 

0 

0 

0.00 

k 

0.00 

★ 

0 

0.00 

Grand  Total=> 

10,428 

0 

0 

10,428 

100.00 

k 

9,467 

100.00 

* 

-13,987 

-13,987 

100.00 

■O30UNG  COIL  SEIECnCN -  - ^APEAS- 


Tbtal  Capacity 

Sens  Cap. 

Ccdli  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass 

(sf)  (%) 

(Ibns) 

(^bh) 

(Mdi) 

(cm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

160 

Nbin  Clg 

0,9 

10.4 

9.5 

581 

78.2 

65.0 

73.9 

62.6 

59.3 

72.4 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFir 

0 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

Rcof 

198 

0  0 

Tbtals 

0.9 

10.4 

mu 

234 

25  11 

— HEATING  COIL  SELECTrON - 

C^dLty  Cbdl  Airfl  Ent 

Lvg 

Typa 

-AIRFICWS  (cfiri) 
Cooling 

Heating 

—ENGINEERING 
Clg  %  QA 

OJECKS— 

0.0 

—TEMPERA 

Type 

TURES 

Clg 

(F) - 

Htg 

mi) 

(cfln) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clq  CSti/Sqfi: 

3.63 

SADB 

63.0 

125,0 

^feiin  Htg 

-14.0 

226 

68.0 

125.0 

mfii 

37 

37 

Clg  Cfiti/Ton 

668.18 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Sufply 

581 

226 

ag  Sqft/Tbn 

184.13 

Petum 

78.0 

68.0 

Preheat 

0.0 

581 

68.0 

62.4 

Mincfm 

0 

0 

Clg  Btiah/Sqft 

65.17 

Pet/GA 

78,0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

581 

226 

No.  People 

0 

Punamd 

78.0 

68.0 

Amidif 

0.0 

0 

0.0 

0,0 

Exhaust 

37 

0 

Htg  %  QA 

0.0 

Eh  MtrTD 

0,1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rn  Exh 

37 

0 

Htg  Cfin/Scft 

1.42 

Eh  BldID 

0.1 

0.0 

Tbtal 

-14.0 

Auxil 

0 

0 

Htg  Btuh/Sc^ 

-87.42 

Fn  Frict 

0.4 

0,0 

Trane  Air  Ocnditioning  Eoonamics 
By;  OAPK  RICHAFDSCiN  BISKUP 
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MOTHLiT  SNEPSir  CXDNSCMTnON  -  ALIEP^IATIVE  3 
BASE  LOAD 

- - - —MONTHLY  ENERGY  CONSUMPTION 


ELEC  DEm® 

On  Peak  On  Peak  STEAM 
Msnth  (kWh)  (kW)  (them) 

Jan 
Feb 
tferch 
^rii 

Jxjne 
July 
Aug 
Sept 
Oct 
Nbv 
Dec 
Total 

BuUding  Energy  Consutption  =«  '  77,355  (Btu/Sq  Ft/Year)  Floor  Area  =  6,740  (Sq  Ft) 

Source  Energy  Ccnsurpticn  =»  177,527  (Btu/Sq  Ft /Year) 


L  J 


6,250 

32 

533 

5,533 

32 

471 

6,435 

32 

341 

5,196 

31 

9 

6,032 

32 

0 

10,028 

58 

0 

13,143 

65 

0 

11, 418 

59 

0 

6,997 

51 

0 

5,756 

33 

0 

5,652 

32 

150 

5,683 

32 

702 

88,123 

65 

2,206 

f  1 

L  J 


Trane  Air  Ccnditioning  Eoccicmics 
By:  CIAPK  RICHABD9CN  BISKDP 
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BQOIPMEIir  WEBG£  CCNSCMPTICN  -  AXTEPNAITVE  3 
BASE  IQAD 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  - - - - - -  Manthly  Ccnsunption 


Nun 

Code 

Fd3 

Apr 

^by 

June 

0 

LIGHTS 

ELEC 

2157 

1903 

2284 

2030 

2284 

a57 

PK 

12.2 

12.2 

12.2 

12.2 

12.2 

12.2 

1 

MISC  LD 

ELEC 

2959 

2611 

3133 

2785 

3133 

2972 

PK 

16.7 

16.7 

16.7 

16.7 

16.7 

16.8 

2 

MTSC  LD 

GAS 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

on 

0 

0 

0 

0 

0 

0 

PK 

o 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MESC  LD 

P  SIEAM 

0 

0 

0 

0 

0 

0 

PK 

0.0 

o 

o 

0.0 

0.0 

0.0 

0.0 

5 

MTSC  ID 

P  KOT20 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  ID 

?  CHILL 

0 

0 

0 

0 

.  0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

Q21121S 

AC 

FECIP  CHILLER  20-60  T 

ELEC 

0 

0 

0 

0 

0 

3090 

PK 

o 

o 

o 

o 

0,0 

0.0 

0.0 

21.4 

1 

325200 

OaCENSER  FANS 

EtEC 

0 

0 

0 

0 

0 

382 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

2.6 

1 

325001 

OHLLED  WATER  PLMP  C.V. 

ELEC 

0 

0 

0 

0 

0 

415 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

1 

HQ5313 

OONIROLS 

ElEC 

0 

0 

0 

0 

0 

171 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

1 

324003 

PC  caroiF. 

HAN  C.V. 

ELEC 

203 

183 

192 

131 

147 

285 

EK 

0.8 

0.8 

0.8 

0.8 

0.8 

1.5 

HAN  con  SUPPLY  FAN 


July 

Aug 

Sep 

Oct 

Nbv 

Dec 

Ibtal 

2030 

2411 

1903 

2157 

2030 

1903 

25, 249 

12.2 

12.2 

12.2 

12.2 

12.2 

12.2 

12.2 

2797 

3322 

2622 

2959 

2785 

2611 

34,691 

16.8 

16.8 

16.8 

16.7 

16.7 

16.7 

16,8 

0 

0 

0 

0 

0 

0 

0 

o 

o 

o 

o 

0.0 

o 

o 

0.0 

0.0 

0.0 

0 

0 

0 

•0 

0 

0 

0, 

0.0 

0.0 

0.0 

0.0. 

0.0 

0.0 

o 

o 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

o 

o 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

o 

o 

0.0 

0.0 

0.0 

5720 

3608 

1367 

0 

0 

0 

13,785 

27.5 

22.5 

15.0 

o 

o 

0.0 

0.0 

27.5 

735 

449 

162 

0 

0 

0 

1,728 

3.2 

2.7 

2.0 

0.0 

0.0 

0.0 

3.2 

541 

468 

237 

0 

0 

0 

1, 660 

0.7 

0.7 

0.7 

0.0 

0.0 

0.0 

0.7 

223 

193 

98 

0 

0 

0 

685 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

362 

330 

224 

227 

131 

207 

2,622 

1.5 

1,5 

1.5 

1.5 

0.8 

0.8 

1.5 

2  B24371 


Trane  Air  Conditioning  Eoonanics 
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BOTPWEKrr  H2€PG5f  CCNSCMPnOJ  *•  ATTPmzLrTVF.  3 


BASE  LOAD 

ELEC 

23 

20  18  11 

13 

32 

PK 

0.1 

0.1  0.1  0.1 

0.1 

0.1 

3  324371 

PAN  COIL  SUPPLY  FAN 

ELEC 

116 

104  105  71 

214 

235 

E5C 

0.4 

0.4  0.4  0.4 

1.2 

1.2 

4  324371 

.  FAN  COIL  SUPPLY  FAN 

EI£C 

33 

30  30  16 

16 

20 

PK 

0.1 

0.1  0.1  0.1 

0.1 

0.1 

5  324371 

PAN  COIL  SUPPLY  FAN 

ELEC 

17 

15  15  8 

16 

19 

HC 

0.0 

0.0  0,0  0.0 

0.1 

0.1 

6  324371 

FAN  COIL  SUPPLY  FAN 

ELEC 

22 

20  20  11 

15 

19 

PK 

0.1 

0.1  0.1  0.1 

0.1 

0.1 

7  324371 

BAN  COIL  SUPPLY  FAN 

ELEC 

17 

16  16  8 

.16 

18 

EK 

0.0 

0.0  0.0  0.0 

0.1 

0.1 

8  EQ4371 

BAN  COIL  SUPPLY  BAN 

ELEC 

31 

27  27  15 

48 

55 

PK 

0.1 

0.1  0.1  0.1 

0.2 

0.2 

9  324371 

BAN  COIL  SUPPLY  BAN 

ELEC 

21 

19  18  10 

35 

45 

PK 

0.1 

0.1  0.1  0.1 

0.2 

0.2 

10  BQ4371 

BAN  COIL  SUPPLY  BAN 

ELEC 

20 

17  17  12 

16 

19 

PK 

0.1 

0.1  0,1  0.1 

0.1 

0.1 

11  324371 

BAN  OOIL  SUPPLY  FAN 

ELEC 

19 

17  16  10 

35 

36 

PK 

0.1 

0.1  0.1  0.1 

0.2 

0.2 

12  324371 

BAN  COIL  SUPPLY  BAN 

ELEC 

19 

17  16  10 

16 

18 

PK 

0.1 

0.1  0.1  0.1 

0.1 

0.1 

13  324371 

FAN  COIL  SUPPLY  FAN 

ELEC 

23 

20  20  11 

26 

39 

PK 

0.1 

0.1  0.1  0.1 

0.2 

0.2 

1  (XNVERm 

SIEAM  ID  HOT  WAIER  CONVERTER 

P  SlEAM 

533 

471  341  9 

0 

0 

£K 

2.5 

2.5  2.4  0.2 

0.0 

0.0 

1  325020 

HEAT  WATER  CIPC.  PLMP  C.V. 

ELEC 

273 

246  244  27 

0 

0 

PK 

0.4 

0.4  0.4  0.4 

0.0 

0.0 

1  325060 

CONDENSATE  REIUFN  PLMP 

46 

37 

20 

13 

14 

26 

272 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

289 

268 

189 

173 

74 

123 

1,9a 

1.2 

1.2 

1.2 

1.2 

0.4 

0.4 

1.2 

25 

21 

14 

43 

25 

36 

309 

0.1 

0.1 

0.1 

0.1 

‘  0.1 

0.1 

0.1 

25 

20 

10 

20 

13 

18 

197 

0.1 

0.1 

0.1 

o 

o 

0.0 

0.0 

0.1 

27 

20 

9 

32 

17 

24 

235 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

26 

20 

9 

23 

13 

19 

200 

0.1 

0.1 

0.1 

■  0.0 

o 

o 

-  0.0 

0.1 

78 

61 

28 

27 

22 

33 

453 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.2 

60 

53 

28 

17 

14 

23 

343 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.2 

24 

23 

15 

14 

13 

23 

213 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

54 

46 

26 

28 

12 

21 

320 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.2 

26 

22 

14 

12  . 

12 

21 

204 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

56 

47 

23 

12 

15 

25 

316 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.2 

0 

0 

0 

0 

150 

702 

2,206 

0.0 

0.0 

0.0 

0.0 

1.4 

2.6 

2.6 

0 

0 

0 

0 

221 

273 

1,284 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

Itane  Air  Condltlaning  Economics  . 

By:  CLARK  RICHAPD9CN  BISROP 

BQCIP^fiN^  ENERGY  CENSCMPTICN  -  ALIEaCMlVE  3 
BASE  IJ^AD 


V  600 
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ELEC  296  268  265  29  0  0  0  0  0  0  241  296  1,395 

PK  0,4  0.4  0.4  0.4  0.0  0.0  0.0  0.0  0.0  0.0  0.4  0.4  0.4 
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OnLm  PEAK  CHECKSCMS  -  ACTEMVITVE  3 
BASE  LOAD 


-  UTILITY  PEAK 

CHECKSU^ 

Utility  EIECTRIC  DEKJAtO 

Peak  Value  64.8 

(kW) 

Yearly  Time  of  Peak 

15  (hr)  7  (mo) 

Hour  15  Month  7 

Ecp. 

Utility 

Percnt 

Pef.  Equipment 

Demand 

Of  Tot 

Nun.  Code  Name 

Equipment  Descripticn 

(kW) 

(%) 

Cooling  Equipment 

1  B21121S 

AC  FECIP  CHILLER  20-60  T 

31.7 

49.00 

Sub  Total 

31,7 

49.00 

Sub  Total 

0.0 

ifirteif'irte 

Air  Moving  Equipment 

1 

SCMftnCN  OF  FAN  ELECTRICAL  DEmCi 

1.5 

2.31 

2 

SCMftnCN  OF  FAN  ELEdRIO^  DElftND 

0.1 

0.13 

3 

SCMOTION  OF  FAN  ELECTRICAL  DEMTO 

1.2 

1.84 

4 

SMftnCN  OF  FAN  ELECTRICAL  DEC-M® 

0.1 

0.13 

5 

SCtM\TICN  FAN  EIECIRICAL  DE3^®ND 

0.1 

0.13 

6 

SUMMATION  OF  FAN  ELECTRICAL  DEt®ND 

0.1 

0.13 

7 

SCMOTICN  OF  FAN  ELECTRICAL  DE1®ND 

0.1 

0.13 

8 

SCMftllON  OF  FAN  ELECTRICAL  DEMAND 

0.2 

0.38 

9 

StM^raON  OF  FAN  ELECTRICAL  DEMW 

0.2 

0.28 

10 

SCt^^VTION  OF  FAN  EIECIRICAL  DEL®KD 

0.1 

0.13 

11 

SCKMATICN  OF  FAN  ELECTRICAL  DEMAND 

0.2 

0,27 

12 

SCX^ftTION  OF  FAN  ELECTRICAL  DEl-AI® 

0.1 

0.13 

13 

SCMftTIC^  OF  FAN  EIECTRIOVL  DE1«ND 

0.2 

0.24 

Sub  Total 

4.0 

6.20 

Sub  Total 

0.0 

0.00 

Misoe,lI  arteous 

Ligiits 

12.2 

18.83 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

16.8 

25.97 

Sub  Total 

29.0 

44.81 

Grand  Total 

64,8 

100.00 

Trane  Air  Conditioning  Eoononics 
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CALTPCRNIA  TITtE  24  OCMPLiaJCE  -  ALIERNATIVE  3 
BASE  LOAD 

- — - CALIPCRNIA  tniE  24  CXMPLIAN3:  REPORT 


Weather  Name .  PTLVNWIH 

Gross  Ccnditioned  Floor  Area  (sqft) .  6, 740 

ACM  Miltipl,  i.er .  1.008 


-ENERGY 

USE  S  U 

MM  A  R  Y 

PERCENT 

TOTAL 

ADJUSTED 

DISTRICT 

OF  TCTAL 

SOURCE 

UNIT  SOURCE 

ELEC 

STEAM 

ENERGY 

HNEtRGY 

ENERGY 

(kWh/yr) 

(kBtu/yr) 

(%) 

(]^tu/yr) 

(kBtu/yr-sf) 

Primary  Heating 

1,395.4 

220,607.6 

43,2 

308,432.5 

46.1 

Primary  Cooling 

Coipressor 

13,784.9 

0.0 

9,0 

141,157.5 

21.1 

Tbwer/Ocnd  Fans 

1,727.7 

0.0 

1.1 

17,692.0 

2.6 

Condenser  Ptnp 

0.0 

0.0 

0.0 

0.0 

0.0 

Other  Accessories 

685.5 

0.0 

0.4 

7,019.5 

1.0 

Auxiliary 

Supply  Fans 

7,645.7 

0.0 

5.0 

78,292.1 

11.7 

.  Circulation  Pimps 

2,943.8 

0.0 

1.9 

30,144.7 

4.5 

Base  Utilities 

0.0 

0.0 

0.0 

0.0 

0.0 

Subtotal 

10,589.5 

■  0.0 

6.9 

108,436.3 

16.2 

Lighting 

25,249.1 

0.0 

16.5 

258,551.6 

38.7 

Reoeptacle 

34,691.2 

0.0 

22.7 

355,238.9 

53.1 

Donestic  Hot  Water 

0.0 

0.0 

0.0 

0.0 

0,0 

Cogeneration 

0.0 

0.0 

0.0 

0.0 

0.0 

Totals 

88,123.4 

220,607.6 

100.0 

1,196,528.9 

178.9 

EC0-M2 

DRY-BULB  ECONOMIZER  CONTROLS 

BUILDING  473 
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USDB  ENERGar  SItXY 
lEAVENHDKEH,  KANSAS 
USDS 

BRIAN  scan 


Weather  File  Cede: 

FTLVKWIH 

Lccaticsn: 

lEAVEN^CRTH,  KANSAS  (Ua:)B) 

Latitude: 

39.4 

(deg) 

Lengitude: 

94.9 

(deg) 

Time  Zene: 

6 

Elevaticnr 

770 

(ft) 

Baronetric  Pressure: 

29.1 

(in.  a?)  • 

Summer  Clearness  Nurber: 

0.95 

Winter  Clearness  Nuirber: 

0.95 

Sumer  Design  Dry  Bulb: 

96 

(F) 

Sumer  Design  Wet  Bulb: 

77 

(F) 

Winter  Design  Dry  Bulb: 

3 

(F) 

Sumer  Ground  Reiectanoe: 

0,20 

Winter  Grotjnd  Relectance: 

0.20 

Air  Density: 

0.0739 

(lim/cuft) 

Air  a»cific  Heat; 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

1.0837 

(Btu-min.  /hr/cuft/F) 

Latent  Heat  Factor: 

4,770.2 

(Btu-min.  /hr/coft/lfam) 

Enthalpy  Factor: 

4.4333 

(Bturmin.  /hr/cuft) 

Design  Simulation  Period:  ^fa.y 

To  Octeber 

System  Sirnuiation  Period:  January  To  Deoenber 

Cooling  Load  Methodology: 

CUD/CIF 

(TEM) 

Time/Date  Program  was  Run: 

9:58:45 

9/25/90 

Dataset  Name: 

473-M 

:  .IM 

Ttane  Air  Corriitianing  Eocrianics 
By;  CLARK  RICHARDSON  BISKdP 
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SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


Outside 

Cooling 

- ysain  — 

Heating 

Return 

Exhaust 

Auxil. 

Supply 

Roan 

Exhaust 

System  System 

AirfLcw 

Airflcw 

Airflcw 

Airflcw 

Aiirflcw 

Airfltw 

Airflcw 

Nurrber  T^pe 

(Cfin) 

(Cfin) 

(Cfin) 

(Cfin) 

(Cfin) 

(Cfin) 

(Cfin) 

1  PC 

0 

400 

304 

400 

0 

0 

50 

2  PC 

0 

300 

0 

300 

0 

0 

17 

3  PC 

0 

800 

0 

800 

0 

0 

137 

4  PC 

0 

300 

0 

300 

0 

0 

51 

5  PC 

0 

300 

53 

300 

0 

0 

23 

6  PC 

0 

300 

79 

300 

0 

0 

37 

7  PC 

0 

300 

0 

300 

0 

0 

30 

8  PC 

0 

200 

0 

200 

0 

0 

34 

9  SZ 

0 

1,600 

669 

1,599 

0 

0 

434 

10  PC 

0 

600 

209 

600 

0 

0 

98 

11  SZ 

0 

4,910 

2,541 

4,910 

4,910 

0 

1,037 

12  SZ 

0 

5,900 

2,929 

5,900 

5,900 

0 

1,183 

Totals 

0 

15,910 

6,783 

15,908 

10,810 

0 

3,132 

CAPACITY  -  ALTERNATIVE  2 
BASE  LOAD 

— - — -  SYSTEM  SUMMARY 

(Design  Capacity  Ooantities) 


Cooling - Heating 


Main  Sys. 

Aux.  Sys, 

Cpt.  Vent 

Cooling 

tfein  Sys. 

Aux,  Sys- 

Preheat 

Reheat 

Hjmidif. 

Cpt.  Vent 

Heating 

System  System 

Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Cecity 

C^^adty 

Capacity 

Capacity 

Totals 

Nunfcer  Type 

(Tons) 

{Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  PC 

0.9 

0.0 

0.0 

0.9 

-18,767 

0 

0 

0 

0 

0 

-18,767 

2  PC 

0.6 

0.0 

0.0 

0.6 

0 

0 

-22,807 

0 

0 

0 

-22,807 

3  PC 

2.2 

0.0 

0.0 

2.2 

0 

0 

-47,137 

0 

0 

0 

-47,137 

4  PC 

0.8 

0.0 

0.0 

0,8 

0 

0 

-17,446 

0 

0 

0 

-17, 446 

5  PC 

0.2 

0.0 

0.0 

0.2 

-3, 024 

0 

-1,300 

0 

0 

0 

-4,325 

6  PC 

0.6 

0.0 

0.0 

0.6 

-4,858 

0 

0 

0 

0 

0 

-4,858 

7  PC 

0.4 

0.0 

0.0 

0.4 

0 

0 

-21,779 

0 

0 

0 

-21,779 

8  PC 

0.7 

0.0 

0.0 

0.7 

0 

0 

-9,923 

0 

0 

0 

-9, 923 

9  SZ 

1.5 

0.0 

0.0 

1.5 

-40,932 

0 

-955 

0 

0 

0 

-41, 887 

10  PC 

1.3 

0.0 

0.0 

1.3 

-12,027 

0 

-2,589 

0 

0 

0 

-14,  ae 

11  SZ 

13.7 

0.0 

0.0 

13.7 

-156,944 

0 

0 

0 

0 

0 

-156,944 

12  SZ 

16.0 

0.0 

0.0 

16,0 

-180,898 

0 

0 

0 

0 

0 

-180,898 

Totals 

38.9 

0.0 

0.0 

38.9 

-417, 451 

0 

-123,936 

0 

0 

0 

-541,386 

Trane  Air  Conditioning  Eoononics 
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EN3INEERING  CHECKS  -  ALTCRNaTWE  2 
BASE  IjOAD 


ENGINEERING  CHECKS 


System 

^fein/ 

System 

Percent 

Oitside 

CSn/ 

'  Cooling  ■ '  '  ' 
Cfin/  Sq  Ft 

Btuh/ 

—  Heating  -~-~ 
Cfin/  Btuh/ 

Floor  Area 

Ncirber 

Auxiliary 

TVpe 

Air 

SqPt 

Ten 

/Tbn 

Sq  Ft 

Sq  Ft 

Sq  Ft 

SqFt 

1 

^fein 

PC 

0.00 

0.69 

444.4 

643.3 

18.65 

0,52 

-32.41 

579 

2 

^fein 

PC 

0.00 

3.85 

486.5 

126.5 

94.87 

0.00 

-292.39 

78 

3 

^fein 

PC 

0.00 

1.30 

371.0 

286.1 

41.94 

0.00 

-76.40 

611 

4 

^fein 

PC 

0.00 

1.32 

375.5 

285.4 

42.05 

0.00 

-76.52 

228 

5 

^fein 

PC 

0.00 

2.88 

1,420.3 

492.4 

24.37 

0.51 

-41.58 

104 

6 

PC 

0.00 

1.79 

495.2 

277.3 

43.27 

0.47 

-28.92 

168 

7 

^tLin 

PC 

0.00 

2.19 

837.8 

382.6 

31.36 

0.00 

-158.97 

137 

8 

ifein 

PC 

0.00 

1.31 

286.0 

218.8 

54.84 

0,00 

-64.86 

153 

9 

tfein 

SZ 

0.00 

0.82 

1,035.6 

1,262.1 

9.51 

0.34 

-21.48 

1,950 

10 

t^±n 

PC 

0.00 

1.36 

464.5 

340.6 

35.23 

0.48 

-33.22 

440 

11 

M^in 

SZ 

0.00 

1.17 

359.0 

306.2 

39.19 

0.61 

-37.47 

4,188 

12 

min 

SZ 

0.00 

1.41 

368.7 

261.7 

45.85 

0.70 

-43.19 

4,188 
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System 


Block 


FC 


-  FAN  COIL 


★*TWf*TWr*^*Tt****** **★★★*★*  COOLING  COIL  PEAK  rjfz  SPACE  PEAK  ★I'f *★★**★★*★*  HEATING  OOIL  PEAK  *★**'»*** 


Peaked  at  Time  => 

Mo/Hr:  ‘ 

7/15 

★ 

MS/Hr;  7/16 

* 

Md/Ht:  13/  1 

Outside  Air  =»> 

QADB/MB/HR:  ! 

36/  77/112.0 

* 

QSDB:  96 

it 

•OADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

★ 

Space 

Percnt 

* 

Space  Total 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tbt 

if 

Sensible 

Of  Tot 

★ 

Sensible  Sensible 

Of  Tbt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh) 

(%) 

SkyUte  Solr 

0 

0 

0 

0.00 

0 

0.00 

★ 

0  '  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

C  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0  0 

0.00 

Glass  Solar 

2,402 

0 

2,402 

11.47 

★ 

2,402 

16.47 

* 

0  0 

0.00 

Glass  Cond 

732 

0 

732 

3.49 

★ 

727 

4.98 

★ 

-3,195  -3,195 

17.02 

Wall  Ccnd 

642 

155 

797 

3.80 

* 

649 

4.45 

★ 

-2,255  -3,187 

16.98 

Partition 

0 

0 

0.00 

* 

0 

0.00 

★ 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-3,370  -3,370 

17.95 

Infiltration 

7,057 

7,057 

33.70 

★ 

2,427 

16.64 

* 

-9,016  -9,016 

48.04 

Sub  Tatal=> 

10,833 

155 

10,988 

52.47 

★ 

6,206 

42.53 

* 

-17,836  -18,767 

100.00 

Internal  Loads 

★ 

* 

Light:s 

2,117 

1,411 

3,528 

16.85 

*■ 

2,117 

14.51 

* 

0  0 

0.00 

People 

3,102 

3,102 

14.82 

★ 

1,619 

U.IO 

★ 

0  0 

0.00 

Mtsc 

3,045 

0 

0 

3,045 

14.54 

* 

3,080 

a.u 

* 

0  0 

0.00 

Sub  Tatal=*> 

8,264 

1,411 

0 

9,676 

46.20 

★ 

6,816 

46.72 

H 

..  0  .  0 

0.00 

Ceiling  Load 

1,566 

-1,566 

0 

0.00 

★ 

1,569 

10.75 

* 

-931  ■  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  ■ 

'  ★ 

0 

0.00 

* 

0  0 

0.00 

Sup.  Fan  Heat 

245 

1.17 

★ 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

32 

32 

0.15 

* 

0.00 

★ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

OVAJNDR  Sizing 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Totai’=> 

20, 664 

32  0  20,941 

100.00 

★ 

14,590 

100.00 

★ 

-18,767  -18,767 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DBA©/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

mi) 

mi) 

(cfin) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  579 

^^dn  Clg  0.9 

10.8 

7.7 

400 

78.2  62.0  59.7 

44.0  42.9 

40.3 

Part  0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

,0  0, 

,0 

o 

o 

o 

o 

0.0 

ExFlx  65 

Cpt  Vent  0 . 0 

0.0 

0.0 

0 

0.0  0, 

,0  0. 

,0 

0.0  0.0 

0.0 

Roof  0 

0  0 

Totals  0.9  10.8 

. . HP-ATTMC  CTiTT  CCTC*rTTrM _ 

7\  TOC 

Wall  805  86  11 

_  _ 'rc^AJL'OTVTTTor'c  fn‘\ _ 

Capacity 

Coil  Airfl  Ent 

Lvg 

T^pe  Cooling 

Cl. 

Heating  Clg 

%  CA 

0 , 0  Type  ag 

Htg 

mi) 

(cfin)  Deg  F 

Deg  F 

Vent 

0 

0  ag 

Cfcn/Sqft 

0.69  SADB  44.3 

125.0 

yialn  Htg  -18.8 

304  68.0 

125.0 

Infil 

128 

128  ag 

Cfin/Tton 

444.44  Plenum  86.5 

62.9 

Aux  Htg  0.0 

0  0.0 

0,0 

Supply 

400 

304  Clg 

Sqft/Tbn 

643.33  Return  78,0 

68.0 

Preheat  0 . 0 

400  68.0 

43.8 

Mlnc^ 

400 

0  Cig 

Btuh/Sqft 

18,65  Ret/CA  78.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

400 

304  No, 

Pocpie 

8  Runamd  78.0 

68.0 

Hmidif  0.0 

0  0.0 

0.0 

Exhaust 

128 

0  Htg 

%  QA 

0.0  Fn  MtiTD  0,1 

0.0 

Cpt  Vent  0.0 

0  0.0 

0.0 

Rn  Exh 

50 

0  Htg 

Cfitl/Scft 

0.52  Fn  Hldm  0.1 

0,0 

Total  -18.8 

Auxil 

0 

0  Htg 

Btuh/Sc^ 

-32.41  Fn  Frict  0.4 

0.0 

Trane  Air  Ccndltdoning  Econcmics  V  600 
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System  2  Block  FC  -  FAN  OOH. 

*  A  A**irk'nirkit'ki(itirkirirk-i(irkirirt  COOLING  nT^TT,  '^*'*'**'>r*i*'trlf^^itirkiririrk^itirk*irieitiric  rjJZ  SPACE  PEAK  '^*******'^*  HEACTC  OOIL  PEAK  *****'*f*'*^ 


Peaked  at  Time  =»> 

Mo/Hr:  ■ 

7/15 

* 

M3/Hr;  7/16 

★ 

Nb/Hr: 

0/  0 

Outside  Air  «> 

QADB/WB/HR:  ! 

96/  77/112.0 

★ 

QADB:  96 

* 

CAEB: 

0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Peront 

* 

Space 

Peront 

* 

Space  Total 

Perent 

Sens 

!.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tct 

* 

Sensible  Sensible 

Of  Ibt 

Enveicpe  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh) 

(%) 

Skyltte  Soir 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

C 

0 

0.00 

Roof  CCnd 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

if 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

if 

0 

0.00 

*• 

0 

0 

0.00 

Wail  Ccnd 

112 

32 

145 

4.89 

it 

111 

4.70 

* 

0 

0 

0.00 

PartitiOTi 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

532 

532 

18.01 

★ 

322 

13.62 

* 

0 

0 

0.00 

Sub  Total=> 

644 

32 

677 

22.90 

* 

434 

18.32 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

156 

104 

259 

8.78 

* 

156 

6.57 

* 

0 

0 

0.00 

Pecple 

388 

388 

13.12 

it 

202 

8.55 

Hr 

0 

0 

0.00 

Wise 

1,424 

0 

0 

1, 

.424 

48.17 

it 

1,440 

60.82 

Hr 

0 

0 

0.00 

Sub  Toftal=«> 

1,967 

104 

0 

2, 

,071 

70.07 

* 

1,798 

75.95 

Hr 

0 

0 

0.00 

Ceiling  load 

136 

-136 

0 

•  0.00 

* 

136 

5.74 

Hr 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

■  0.00 

Hr 

0 

0 

0.00 

Sup,  Fan  Heat 

184 

6,22 

* 

0.00 

Hr 

0 

0.00 

Pet.  Fan  Heat 

24 

24 

0.81 

0.00 

Hr 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

CV/Cmi  Sizing 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

★ 

0.00 

* 

0 

0.00 

Termlnai  Bypass 

0 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Grand  Totai=“> 

2,748 

24  0  2,955 

100.00 

★ 

2,367 

100.00 

★ 

0 

_ ^ _ 

0 

0.00 

Total  Capacity 

Sens  Cap,  Coil  Airfl 

rii  - 

Entering  DB/WB/HR 

Leaving  DB/WB/KR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mah) 

(Mdi) 

(efin) 

Deg  F 

Deg  F  Qrains 

Deg  F  Deg  F 

Grains 

Floor 

78 

J^in  Clg  0.6 

7.4 

6.4 

300 

78.2 

68 

.9  94,7 

70.4  a, 8 

71.3 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0. 

.0 

0.0  0.0 

0.0 

ExFix 

3 

Cpt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0. 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  0.6  7.4 

W^ 

99 

0  0 

— ATOi 

— Et 

^GIMERIN 

G 

CHECKS— 

— iempek 

\1UR£S 

(F)  — 

Cepadty 

Coil  AirfL  Ent 

Lvg 

lipe 

Cooling 

Heating  Clg 

%  CA 

0.0 

Type 

ag 

Htg 

(Mah) 

(efin)  Deg  F 

Deg  F 

Vent 

0 

0  ag 

Cfna/Sqft 

3.35 

SADB 

70.7 

0.0 

tfein  Htg  0.0 

0  0.0 

0.0 

mm 

17 

0  Cig 

efin/Ton 

486.49 

Plenum 

83.5 

0.0 

Aux  Htg  0 . 0 

0  0.0 

0.0 

Supply 

300 

0  Clg 

Sqft/Tcii 

126.49 

Return 

78.0 

0.0 

Preheat  -22.8 

300  0.0 

70.2 

MLneSn 

300 

0  ag 

Btuh/Sc^ft 

94.87 

Ret/CA 

78.0 

0.0 

Peheat  0.0 

0  0.0 

0.0 

Return 

300 

0  Nb. 

People 

1 

Runamd 

78.0 

0.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

17 

0  Htg 

%  OA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Cpt  Vent  0 . 0 

0  0.0 

0.0 

ftn  Exh 

17 

0  Htg 

Cfin/Sc^ 

0.00 

Fn  BldID 

0.1 

0.0 

Total  -22.8 

Auxil 

0 

0  Htg 

Btuh/Sc^ 

-292.39 

Eh  Frict 

0.4 

0.0 

V  600 
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System  3  Block  PC  -  FAN  OOTL 


Trarje  Air  CcffiditicriLag  EoDncmics 
By:  CLARK  RICHABD9CN  BISKDP 


★■^★★★★Tir'******^**’*?*'* ******  COOLING  OOIL  PEAK  '*^'^'^*'*r**'irtfit'irki(it^*irir*irir*irk'tt-ie^icirk  SPACE  PEAK  ***’**f****'***'*  HEATING  H^TT.  PEAK  ******** 


Peaked  at  Time  «> 

Mo/Hr:  7/15 

* 

bto/Hr: 

7/15 

* 

Md/Ht:  0/  0 

Outside  Air  «•> 

GADB/WB/HR:  96/  77/U2.0 

* 

OADB: 

96 

* 

OADB:  0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Peront 

* 

Space 

Total 

Peront 

Sens.+Iat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Tbt 

Envelcpe  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

SkyUte  Soir 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

2,001 

0 

2,001 

7.73 

* 

2,001 

10.01 

* 

0 

0 

0.00 

Glass  Cond 

406 

0 

406 

1.57 

* 

406 

2.03 

* 

0 

0 

0.00 

5feil  Ccnd 

343 

95 

439 

1.70 

* 

343 

1.72 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltraticai 

6, 672 

6, 672 

25.78 

* 

2,672 

13.37 

* 

0 

0 

0.00 

Sub  Totai=»> 

9, 422 

95 

9,518 

36.78 

* 

5,423 

27.12 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Ligirts 

2,801 

1,868 

4,669 

18,04 

* 

2,801 

14.01 

* 

0 

0 

0.00 

People 

2,715 

2,715 

10.49 

* 

1,385 

6.93 

* 

0 

0 

0.00 

Mtsc 

8,422 

0 

0 

8,422 

32.54 

* 

8,422 

42.12 

* 

0 

0 

0,00 

Sub  Totai=«> 

13,938 

1,868 

0 

15,805 

a.oa 

* 

12,608 

63.06 

* 

.  0 

0 

0.00 

Ceiling  load 

1,963 

-1,963 

0 

0.00 

* 

1,963 

9.82 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

490 

1.90 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

64 

64 

0.25 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Sizing 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total=> 

25,323 

64 

0 

25,877 

100.00 

* 

19,993 

100.00 

* 

0 

0 

0.00 

— - OGOLING  C30IL  SEIECIION - 

Ibtal  Capacity  Sens  C^.  Coil  AirfL  Entering  DB/WB/HR  Leaving  DB/WB/HR 


Gross  Total 


-AREAS- 


Giass  (sf)  (%) 


(Tens) 

(Mnh) 

(lyfch) 

(c6u) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

617 

Clg 

2.2 

25.9 

20.5 

800 

78.2 

64.0 

69.2 

54.6 

53,0 

59.3 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

41 

Cpt  Vent 

0.0 

0.0 

o 

o 

0 

0.0 

0.0 

0.0 

o 

o 

0.0 

o 

o 

Roof 

0 

0  0 

Ibtals 

2.2 

25.9 

Wall 

333 

43  13 

— HEALING  COIL  SEIECIICN— 
Capacity  Coil  Airfl  Ent 

Lvg 

Tipe 

-AIRFICWS  (efin) 
Cooling 

Heating 

—ENGINEERING 
Clg  %  QA 

CHECKS — 

0.0 

—TEMPERA 

Type, 

LURES 

Clg 

(F) - 

Htg 

(Mdi) 

(efin) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

1,30 

SADB 

54.9 

0.0 

Jfein  Htg 

0.0 

0 

0.0 

0.0 

Infil 

137 

0 

Clg  eSn/Ten 

370.99 

Plenum 

88.0 

0.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

800 

0 

Clg  Sqft/Ton 

286.12 

Return 

78.0 

0.0 

Preheat 

-47.1 

800 

0.0 

54,4 

MLncan 

800 

0 

Clg  Btuh/Sq^ 

41.94 

Ret/QA 

78.0 

0.0 

Reheat 

0.0 

0 

0.0 

0,0 

Return 

800 

0 

No.  People 

7 

Runamd 

78.0 

0.0 

fimidif 

0.0 

0 

0.0 

0.0 

Exhaust 

137 

0 

Htg  %  OA 

0.0 

Eh  MtrTD 

0.1 

0,0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rn  Exh 

137 

0 

Htg  C&a/Scft 

0.00 

Eh  BldID 

0.1 

0.0 

Total 

-47.1 

Auxil 

0 

0 

Htg  Btuh/a^ 

-76.40 

Eh  Frict 

0.4 

0.0 

V  600 
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System  4  Block  FC  -  FAN  COIL 


Trane  Air  Conditioning  Eoonanics 
By:  CLARK  RICHARDSON  BISKUP 


★★★»***-»-i»r***»****'<r»*Tr»***  G00LIN3  <^TT,  PEAK  -^'*r*'**‘*rir*irtt-friritieirkir'k*'ic'iririri(-frir1^icie^  r[^  SPACE  PEAK  **ir’*rk*inrir'irfcfr  HEATING  COIL  PEAK  ***'***^* 


Peaked  at  Time  =**»> 

Mo/Hr:  7/16 

iC 

Md/Ht: 

7/16 

Hr 

Ms/Hr:  0/  0 

Outside  Air  =*»> 

QADB/WB/HR:  96/  75/105.0 

* 

QADB: 

96 

Hr 

if 

QADB;  0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perorit 

* 

Space 

Percnt 

Hr 

Space 

Total 

Peroit 

Sens.+Lat, 

Sensible 

latent 

Total 

Of  Tbt 

★  - 

S^isible 

Of  Tot 

Hr 

Sensible 

Sensible 

Of  Tbt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

Hr 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

C 

0 

0.00 

Roof  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0 

0 

0.00 

Glass  Solar 

2,136 

0 

2,136 

22.29 

Hr 

2,136 

27.64 

Hr 

0 

0 

0,00 

G]  ^s-*=?  Cond 

202 

0 

202 

2.11 

* 

202 

2,62 

Hr 

0 

0 

0.00 

Wall  Ctnd 

230 

46 

276 

2.88 

Hr 

230 

2.98 

Hr 

0 

0 

0.00 

Partition 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0 

0 

0.00 

Infiltration 

2,047 

2,047 

21.36 

Hr 

967 

12.51 

Hr 

0 

0 

0.00 

Sub  Total=> 

4,a6 

46 

4,662 

48.63 

★ 

3,536 

45.75 

Hr 

0 

0 

0.00 

Internal  Loads 

•* 

Hr 

Lights 

1,245 

830 

2,075 

21.65 

Hr 

1,245 

16.11 

Hr 

0 

0 

0.00 

People 

1,177 

1,177 

12.28 

★ 

607 

7.86 

* 

0 

0 

0,00 

Misc 

1,464 

0 

0 

1,464 

15.27 

* 

1,464 

18.95 

Hr 

0 

0 

0.00 

Sub  Total— > 

3, 886 

830 

.  0 

4,716 

49.20 

★ 

3,316 

42.91 

Hr 

0 

0 

0.00 

Ceiling  Load 

876 

-876 

0 

0.00 

Hr 

876 

U.34 

Hr 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

Hr 

0 

0,00 

Hr 

0 

0 

0.00 

Sqp.  Fan  Heat 

184 

1.92 

Hr 

0,00 

Hr 

0 

0.00 

Ret.  Fan  Heat 

24 

24 

0.25 

Hr 

0.00 

Hr 

0 

0.00 

Duct  tfeat  PJo^ 

0 

0 

0.00 

Hr 

0.00 

Hr 

0 

0.00 

Sizing 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

Hr 

0.00 

Hr 

0 

0.00 

Tentiinal  Bypass 

0 

0 

0 

0.00 

Hr 

0.00 

Hr 

0 

0.00 

Grand  Tatal=> 

9,378 

24 

0 

9,586 

100.00 

Hr 

7,728 

100.00 

Hr 

0 

0 

0.00 

-COOLING  COIL  SEIECTTCN- 


-AREAS- 


Tbtal  Capacity  Sens  C^. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tbns) 

(M:ii)  (Mdi) 

(c5n) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

228 

y^in  Clg 

0.8 

9.6  7.9 

300 

78.2 

65.0  73.9 

53.9 

53.0  60.3 

Part 

0 

Aux  Clg 

0.0 

0.0  0.0 

0 

0.0 

0.0  0,0 

0.0 

0.0  0.0 

ExFlr 

19 

Cpt  Vent 

0.0 

0.0  0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

itoof 

0 

0 

0 

Tbtals 

0.8  9.6 

- ry*\TT  (?r*TT?/''»TTrr«(kT  . . 

-A  1'TJLM  /tVTO  t 

234  22  9 

/ry\ 

-AlRclXMS  [Cun.) 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

ag  %  QA 

0.0 

Type 

ag 

Htg 

(Mdi) 

(cfin)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

1.32 

SADB 

54.2 

0.0 

tfein  Htg 

0.0 

0  0.0 

0,0 

InfU 

51 

0 

Clg  Cfim/Tbn 

375.54 

Plenum 

90.1 

0.0 

Aux  Htg 

0.0 

0  0,0 

0.0 

Supply 

300 

0 

ag  Sqft/Tbn 

285.41 

Return 

78.0 

0.0 

Preheat 

-17,4 

300  0.0 

53.7 

MLnchn 

300 

0 

ag  Btiih/Sqft 

42.05 

Ret/QA 

78.0 

0.0 

Reheat 

0.0 

0  0.0 

0.0 

Return 

300 

0 

No.  People 

3 

Runamd 

78.0 

0.0 

Humidif 

0.0 

0  0.0 

0.0 

Exhaust 

51 

0 

Htg  %  QA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Cpt  Vent 

0.0 

0  0.0 

0.0 

Rn  Exh 

51 

0 

Htg  CSn/Sc^ 

0.00 

Fa  Bldm 

0.1 

0.0 

Tbtal 

-17.4 

Auxii 

0 

0 

Htg  Btuh/Sqpt 

-76.52 

Fn  Frict 

0.4 

0.0 

V  600 
PAffi  8 

System  5  Block  FC  -  FAN  COIL 


Trane  Air  Conditioning  Eoanonics 
By;  CIARK  RICHARDSCW  BISEOJP 


********★**★♦★»★****★*♦*★  COOLING  OOIL  PEAK  ’^•*********^»'****************^r***  np,  oparp  PEAK  ’«^****’^*’^**  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  »> 

Mo/Hr:  7/15 

★ 

^b/Hr: 

7/15 

* 

Ms/Hr;  13/  1 

Outside  Air  => 

QADB/WB/HR:  96/  77/112.0 

* 

CADB: 

96 

* 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

★ 

Space 

Perent 

* 

Spars 

Total 

Perent 

Sens 

,+Lat. 

Sensible 

latent 

Total 

Of  Ibt 

★ 

Sensible 

Of  Tot 

★ 

Sensible 

Sensible 

Of  Tbt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

★ 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

C 

0 

•  0,00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

191 

0 

191 

7.55 

★ 

191 

10.83 

★ 

-837 

-837 

25.72 

Wall  Cond 

84 

19 

103 

4.06 

* 

84 

4.76 

* 

-243 

-364 

11.20 

Partiticn 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

E:g»sed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

* 

-432 

-432 

13.27 

Infiltration 

1,009 

1,009 

39.79 

* 

449 

25.39 

* 

-1,620 

-1,620 

49,81 

Sub  Total=«> 

1,284 

19 

1,303 

51.40 

* 

724 

40.98 

* 

-3,131 

-3,253 

100.00 

Internal  Loads 

* 

Lights 

614 

410 

1,024 

40.40 

* 

614 

34.77 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

MLsc 

0 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Sub  Tbtal=**>  • 

614 

410 

0 

1,024 

40.40 

* 

614 

34.77 

* 

0 

0 

0.00 

Ceiling  Load 

428 

-428 

0 

0.00 

-* 

•  428 

24.24 

* 

-121 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

0.00 

Sqp.  Fan  Heat 

184 

7.26 

★ 

0.00 

* 

0 

0.00 

Ret.  Fan  H^t 

24 

24 

0.94 

★ 

0.00 

★ 

0 

0,00 

Duct  Heat  Pk^p 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OVA3MK  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Teminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Totai=«> 

2,327 

24 

0 

2,535 

100.00 

* 

1,767 

100.00 

* 

-3,253 

-3,253 

100.00 

-OOOUNG  COIL  SEIECnCN- 


-APEAS- 


Totai  Capacity  S«is  Cap.  Coil  Airfl  Entering  DB/WB/HR  Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (%) 


(Tbns) 

fftih)  (t4h) 

(cfcl) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

104 

Cfein  Clg 

0,2 

2.5 

2,0 

300 

78.2 

65.4  76.3 

72,2 

62.9  73.5 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

8 

Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0  0 

Ibtals 

0.2 

2.5 

Viall 

102 

20  20 

- UCT^'T’TK'*—  /^TT  CT-T  r*/'Wf»r/^T 

A  r'lJL'  f  /"T.Tg  V 

— engheerdig 

OJEOCS— 

(F) - 

-AiwrLCWS  (enn) 

JLWCVCkS 

Capacity 

Coil  AirfL 

Ent 

Lvg 

IVpe 

Ccoling 

Heating 

ag  %  QA 

0.0 

Type 

ag 

Htg 

(Mdi) 

(efin) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

2.88 

SADB 

72.6 

125.0 

Madn  Htg 

-3.0 

53 

72.0 

125.0 

Infil 

23 

23 

Clg  Cfin/Tbn 

1420.35 

Plenum 

91.0 

64.3 

Aux  Htg 

0.0 

0 

o 

o 

0.0 

Supply 

300 

53 

Clg  Sqft/Ton 

492.39 

Return 

78.0 

68.0 

Preheat 

-1.3 

300 

68.0 

72.0 

Mincfin 

300 

0 

Clg  Btuh/Sqft 

24.31 

Etet/CA 

78.0 

68.0 

E^aheat 

0.0 

0 

0.0 

0.0 

Return 

300 

53 

No.  People 

0 

Runamd 

78.0 

68.0 

Eteidif 

0.0 

0 

0.0 

0.0 

Exhaust 

23 

0 

Htg  %  QA 

0.0 

Fn  MtrTO 

0.1 

0,0 

Cpt  Vent 

0.0 

0 

o 

o 

0,0 

Rn  Exh 

23 

0 

Htg  Cfin/Sc^ 

0.51 

Fn  BldID 

0.1 

0.0 

Ibtal 

-4.3 

Auxil 

0 

0 

Htg  Btuh/Sc^ 

-41.58 

Fn  Frict 

0.4 

0.0 

Trane  Air  Conditioning'  Eccncmics 
By:  CLARK  RICHARDS^  BISKUP 


V  600 
PACE 


System  6  Block  FC  -  FAN  COIL 

COOLING  COIL  PEAK  ****^*******'^*if^*^**irtr:tiririr*rir*i^  SPACE  PEAK  ***irk'kirit'itirieie  HEATINS  COIL  PEAK  ******** 


Peaked  at  Time  =»«> 

Ms/Hr:  ' 

7/14 

★ 

Ma/Ht:  7/10 

* 

Ms/Hr:  13/  1 

Outside  Air  ***> 

QADB/WB/HR:  i 

56/  77/112.0 

* 

QNB:  36 

* 

QATB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

★ 

Space 

Percnt 

* 

Space 

Total 

Percnt 

Sens 

.+Iat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

★ 

Sensible 

Sensible 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  SoLr 

0 

0 

0 

0.00 

★ 

0 

0.00 

it 

0 

0 

0.00 

Sfcyiite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

C 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

1,090 

0 

1,090 

14.99 

it 

1,875 

31.85 

* 

0 

0 

0.00 

Glass  Cond 

194 

0 

194 

2.67 

it 

97 

1.65 

* 

-890 

-890 

18.31 

Wall  Ccnd 

164 

26 

190 

2.61 

* 

154 

2. a 

* 

-440 

-634 

13.05 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Eiqposed  Floor 

0 

0 

0,00 

★ 

0 

0.00 

* 

-728 

-728 

14.99 

InfUtration 

1,746 

1,746 

24.03 

* 

337 

5.72 

★ 

-2, 606 

-2, 606 

53,65 

Sub  Total=> 

3,194 

26 

3,221 

44.31 

★ 

2,462 

41.83 

* 

-4,664 

-4,858 

100.00 

Internal  Loads 

* 

* 

Lights 

1,229 

819 

2,048 

28.17 

•* 

1,180 

20.04 

it 

0 

0 

0.00 

People 

385 

385 

5.30 

* 

173 

2.93 

* 

0 

0 

0.00 

Misc 

1,407 

0 

0 

1,407 

19.36 

★ 

1,262 

a. 44 

it 

0 

0 

0.00 

Sub  Total— > 

3,022 

819 

0 

3,841 

52.84 

it 

2,614 

44.41 

* 

•0 

0 

0.00 

Ceiling  Load 

845 

-845 

O' 

0.00 

* 

810 

13.76 

* 

-194 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0  • 

0.00 

it 

0 

0‘- 

0.00 

Sup.  Fan  Heat 

184 

2.53 

* 

0.00 

it 

0 

0.00 

Ret,  Fan  Heat 

24 

24 

0.33 

* 

0.00 

It 

0 

0.00 

Duct  Heat  PJap 

0 

0 

0.00 

* 

0.00 

it 

0 

0.00 

OVAJNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0,00 

* 

0.00 

★ 

0 

0.00 

Teiminai  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Tatai=«> 

7,oa 

24  0  7,269 

100.00 

★ 

5,886 

100.00 

★ 

-4,858 

-4,858 

I  iB.TTrS.'' 

100.00 

Total  Capacity 

>  *  A  .fj  ii  X '  " 

Sens  C^.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Tcftai 

Glass  (sf) 

1  (%) 

(Tons) 

(^fah) 

(Mdi) 

(chn) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

168 

^fein  Clg  0.6 

7.3 

6.0 

300 

78.2  64.3  70, 

.6 

59.7  56.3 

64,5 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0, 

.0 

0.0  0,0 

0.0 

ExFlr 

14 

Cpt  Vent  0 . 0 

0.0 

0.0 

0 

0.0  0 

.0  0. 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  0.6 

7.3 

164  22  13 

. — HTTaTTMC  mTT.  CrTTTrTTrkT _ 

A  rnL'T  /*T.Te*  v 

1  WttJ Il'OTV* IT  L' C 

Capacity 

Coil  AirfL  Ent 

Lvg 

dllcvj 

Tipe  1 

Tooling 

CL 

Heating  Clg 

%  QA 

0.0 

Type  ag 

U ;  — 

Htg 

(Mdh) 

(cfin)  Deg  F 

Deg  F 

Vent 

0 

0  ag 

Cfin/Sqft 

1.79  SADB  59.9 

125.0 

Dfein  Htg  -4.9 

79  68.0 

125.0 

Infil 

37 

37  ag 

Chn/Tcn 

495.24  Plenum  93.9 

64.4 

Aux  Htg  0 . 0 

0  0.0 

0.0 

a^y 

300 

79  Clg 

Sqft/Tdi 

277.33  Return  78.0 

68,0 

Preheat  0.0 

300  68.0 

59.3 

Minc6n 

300 

0  ag 

Btuh/Sqft 

43.27  Ret/QA  78.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

300 

79  No. 

People 

1  Runamd  78.0 

68.0 

ftjnidif  0 . 0 

0  0.0 

0.0 

Exhaust 

37 

0  Htg 

%  QA 

0.0  Fn  MtrTD  0.1 

0.0 

Cpt  Vent  0 . 0 

0  0.0 

0.0 

Rn  Exh 

37 

0  Htg 

Cfirv/Sq^ 

0,47  Fn  aidID  0.1 

0.0 

Total  -4.9 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-28.92  Fn  Frict  0.4 

0.0 

V  600 
PAGE  10 

System  7  Block  FC  -  FAN  COIL 


Trane  Air  Ccxiditionlng  EocaKndcs 
By:  CLARK  RICHARD9CN  BISKUP 


★*'<r**-*Tfr*****Tir*-********'<r*i«r  COOLING  mXT.  PEAK  ***^****'**»-*  it*  kit  itie**itir-ir***inrir*it  rt/Z  SPACE  PEAK  *****'>f*^****  HEMlHa  COIL  PEAK  •*■******■* 


Peaked  at  Time 

Mo/Hr:  ' 

7/15 

* 

Mo/Hr: 

7/16 

★ 

Md/Ht: 

0/  0 

Outside  Air  =*=> 

QADB/WB/HR:  i 

36/  77/112.0 

★ 

CADB; 

96 

* 

it 

QADB: 

0 

Space 

Ret,  Air 

Ret.  Air 

Net 

Peroat 

■k 

Space 

Perent 

k 

Space 

Total 

Perent 

Sens 

.+Lat. 

Sensible 

Intent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

*  Sensible 

Sensible 

Of  Tbt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

SkyUte  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

C 

0 

0.00 

Roof  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

WaU  Ccnd 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

k 

0 

0.00 

★ 

0 

0 

0.00 

Ejqxsed  Floor 

0 

0 

0.00 

k 

0 

0.00 

★ 

0 

0 

0.00 

Infiltration 

1,U4 

1,114 

25.93 

k 

578 

17.03 

* 

0 

0 

0.00 

Sub  Totai=“>  . 

1,114 

0 

1,114 

25,93 

k 

578 

17.03 

* 

0 

0 

0.00 

Internal  Loads 

k 

★ 

Lights 

663 

442 

1,106 

25.74 

k 

672 

19.78 

* 

0 

0 

0.00 

People 

397 

397 

9.24 

k 

209 

6.16 

k 

0 

0 

0.00 

Mlsc 

1,472 

0 

0 

1,472 

34.26 

k 

1,488 

43.84 

k 

0 

0 

0.00 

.Sub  Total=«> 

2,533 

442 

0 

2,975 

69.24 

k 

2,369 

69.78 

k 

0 

0  ■ 

0.00 

Ceilirg  Load 

442 

-442 

0 

0.00 

k 

448 

13.19 

k 

0 

0 

-  0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

k 

0 

0‘.00 

k 

0 

0 

0.00 

Sup.  Fan  Heat 

184 

4.28 

k 

0.00 

k 

0 

0.00 

Ret.  Fan  Heat 

24 

24 

0.56 

k 

0.00 

k 

0 

0.00 

Duct  Heat  Php 

0 

0 

0.00 

k 

0.00 

k 

0 

0,00 

O/Ami  Sizing 

0 

0 

0.00 

k 

0 

0.00 

k 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

k 

0.00 

k 

0 

0.00 

Temtinai  Bypass 

0 

0 

0 

0,00 

k 

0.00 

k 

0 

0.00 

Grand  Tatai=> 

4,089 

24 

0 

4,297 

100.00 

k 

3,395 

100.00 

★ 

0 

0 

0.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tens) 

(Mah) 

(Mah) 

(efin) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

137 

tfein  Clg  0.4 

4.3 

3.6 

300 

78.2  67.5  87.0 

67.2  63.3 

83.5 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0. 

,0 

o 

o 

o 

o 

o 

o 

ExFir 

0 

Cpt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0, 

.0 

0.0  0.0 

0.0 

Raof 

0 

0  0 

Totals  0.4 

4.3 

Wall 

0 

0  0 

— HEATING  COIL  SEISCTTCN - 

-AIRFICWS  (efin) 

—ENGINEERING  CHECKS— 

— TEMPERATURES 

(F) - 

Capacity 

coil  Airfl. 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  QA 

0.0 

lipe 

Clg 

Htg 

(Mil) 

(efin) 

Deg  F 

Deg  F 

Vent 

0 

0 

ag  Cfin/Sqft 

2,19 

SADB 

67.6 

0.0 

^&in  Htg 

0.0 

0 

0.0 

0.0 

Infil 

30 

0 

Clg  Cfin/Tbn 

837.83 

Plenum 

38.2 

0.0 

Aux  Htg 

0.0 

0 

0.0 

0,0 

Sucply 

300 

0 

Clg  Sqft/Ton 

382.  a 

Jtetum 

78.0 

0.0 

Preheat 

-21.3 

300 

0.0 

67.0 

Mincm 

300 

0 

Clg  Btuh/Sqrt 

31.36 

Ret/CA 

78.0 

0.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

300 

0 

No.  Pecple 

1 

Runamd 

78.0 

0.0 

fisnidif 

0.0 

0 

0.0 

0,0 

E^chaust 

30 

0 

Htg  %  QA 

0.0 

Eh  MtnD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

30 

0 

Htg  CSn/SqFt 

0.00 

Fn  BldID 

0.1 

0.0 

Tbtal 

-21.8 

Auxil 

0 

0 

Htg  Btuh/Sc^ 

-158.97 

Fn  Frict 

0.4 

0.0 

Traune  Air  Conditioning  Eoancmics 
By:  CIAPK  RICHABDSDN  BISEOP 


FAN  OOIL 


V  600 
PAGE  U 


System  8  Block  FC 

ie'^-^*’kir****ir*-*eirit-iririr-icirtcirirk  Q^OLING  tT^TT.  PEAK 


CLG  SPACE  PEAK  *★***★•******  HEATING  OOIL  PEAK  ***★*★★★ 


Peaked  at  Time  =«=> 

I^/Hr:  ■ 

7/16 

★ 

Md/Ht: 

7/16 

Hr 

Mo/Hr:  0/  0 

Outside  Air  «=> 

QADBA©/HR:  ! 

36/  75/105.0 

* 

QADB; 

96 

Hr 

■jf 

CADB:  0 

^ce 

Ret,  Air 

Ret.  Air 

Net 

Percnt 

★ 

Space 

Percnt 

*■ 

Space  Total 

Perait 

Sens 

.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

*  Sensible  Sensible 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

Hr 

(Btuh)  (Btuh) 

{%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0  0 

0.00 

Skyiite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0  0 

0.00 

Poof  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0  0 

0.00 

Glass  Solar 

2,136 

0 

2,136 

25.46 

* 

2,136 

31.15 

Hr 

0  0 

0,00 

Glass  Cond 

202 

0 

202 

2.41 

* 

202 

2.95 

* 

0  0 

0.00 

Wail  Ccnd 

144 

15 

159 

1.89 

it 

144 

2.10 

* 

0  0 

0.00 

Partition 

0 

0 

0.00 

Hr 

0 

0.00 

Hr 

0  0 

0.00 

E>5XDsed  Floor 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0  0 

0.00 

Infiltration 

1,847 

1,847 

22.02 

★ 

645 

9.40 

Hr 

0  0 

0.00 

Sub  Totai=«> 

4,330 

15 

4,344 

51.78 

* 

3,127 

45.59 

Hr 

0  0 

0.00 

Internal  Tjoads 

* 

Hr 

Lic^its 

1,245 

830 

2,075 

24.73 

* 

1,245 

18.15 

Hr 

0  0 

0.00 

People 

392 

392 

4.68 

it 

202 

2.95 

★ 

0  0 

0.00 

MLsc 

1,440 

0 

0 

1,440 

17.16 

★ 

1,440 

20.99 

Hr 

0  0 

0.00 

Sub  Total=«*> 

3,077 

.330 

.  0 

3,907 

46.57 

* 

2,887  . 

42.09 

it 

0  0 

0.00 

Ceiling  Load 

845 

-845 

0 

0.00 

* 

845 

12.32 

Hr 

0  0 

0.00 

CXatside  Air 

0 

0 

0  • 

0 

0.00 

* 

0 

0.00 

Hr 

0  0 

0.00 

Sqp-  Fan  Heat 

123 

1.46 

Hr 

0.00 

Hr 

0 

0.00 

Ret.  Fan  ifeat 

16 

16 

0.19 

Hr 

0.00 

Hr 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

Hr 

0.00 

it 

0 

0.00 

OJ/Ut^  Sizing 

0 

0 

0.00 

* 

0 

0.00 

Hr 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0,00 

Hr 

0.00 

Hr 

0 

0,00 

Tenninal  Bypass 

0 

0 

0 

0.00 

it 

0.00 

Hr 

0 

0.00 

Grand  Total=«> 

9,252 

16  0  8,390 

100.00 

Hr 

6,859 

100.00 

Hr 

0  0 

.  ...... 

0.00 

. UJJLL  ' 

Total  Capacity 

Sens  Cap, 

Coil  AirfL 

Entering  DB/WB/HR 

Leaving  DB/WB/KR 

Gross  Total  Glass  (sf)  (%) 

(Tons) 

(Msh) 

mi) 

(cfin) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

153 

i^fein  Clg  0.7 

8.4 

7.0 

200 

78.2  60, 

.6  53.1 

46.0  44,6 

42.6 

Part 

0 

Alk  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0, 

.0 

0.0  0,0 

0.0 

ExFlr 

14 

Cpt  Vent  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0. 

.0 

0.0  0.0 

0.0 

Jtoof 

0 

0  0 

Totals  0.7 

8.4 

WaU 

158 

22  14 

— HEATING  COIL  SEtECTICN - 

Cecity  Coil  AirflL  Ent 

Lvg 

IVpe 

-AIRFICWS  (cfim) 
Ceding 

Heating 

— HNGINEERING 
Clg  %  CA 

CHECKS— 

0.0 

—TEMPERA 

TORES 

Clg 

(F) - 

Htg 

(Mil) 

(cfin) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

1.31 

SADB 

46.4 

0.0 

E^dn  Htg 

0.0 

0 

0.0 

0.0 

Infil 

34 

0 

Clg  Cfin/Tbn 

286.04 

Plenum 

95.4 

0.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

200 

0 

Clg  Sqft/Ton 

218,82 

Return 

78,0 

0.0 

Preheat 

-9.9 

200 

0.0 

45.8 

Mincfin 

200 

0 

Clg  Btuh/Sqft 

54.84 

Ret/CA 

78.0 

0.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

200 

0 

No,  Pecple 

1 

toamd 

78.0 

0,0 

aitiidif 

0.0 

0 

0.0 

0.0 

Exhaust 

34 

0 

Htg  %  CA 

0.0 

Fn  MtrlD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

34 

0 

Htg  Cfin/Sc^ 

0,00 

Fn  aidID 

0.1 

0.0 

Tbtal 

-9.9 

Auxil 

0 

0 

Htg  Btuh/Seft 

-64,86 

Eh  Ftict 

0.4 

0.0 

Trane  Air  Conditioning  Eoancmics 
By:  CIAPK  RICHARDSON  BISEOJP 


V  600 
PAGE 


12 


System 


Peak 


S2 


-  SINGLE  ZONE 


**irtr**:k***-tirte*****icir*****  COOLING  H^TTi  PEAK  ’^*’>^*******'>'rt^*****^*^  rfj^  SPADE  PEAK  HEATING  COIL  PEAK  ****'^*** 


Peaked  at  Time  => 

Mo/Hr:  7/15 

•* 

Md/Ht:  7/15 

* 

M5/Hr:  13/  1 

Outside  Air  =**> 

QADB/WB/HR:  96/  77/112.0 

★ 

QADB:  96 

* 

QADB:  3 

Space 

Ret,  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space 

Total 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Ibtal 

Of  Ibt 

★ 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Tbt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Soir 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

C 

0 

0.00 

Roof  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

Glass  Solar 

3,853 

0 

3,853 

20.78 

★ 

3,853 

26.71 

* 

0 

0 

0.00 

Glass  Ccnd 

609 

0 

609 

3.29 

★ 

609 

4.23 

★ 

-2, 665 

-2,665 

6.45 

5fell  Ccnd 

1,075 

439 

1,514 

8.17 

★ 

1,075 

7,45 

* 

-2,911 

-4,100 

9.92 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

E:gx3sed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

* 

-4,066 

-4,066 

9.84 

Infiltration 

10,347 

10,347 

55.81 

* 

8,446 

58.56 

★ 

-30,500 

-30,500 

13 

Sub  Totai=> 

15,884 

439 

16,323 

88.04 

★ 

13,983 

96.96 

* 

-40,142 

-41,331 

100.00 

Internal  Loads 

★ 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Sub  Tatal=«> 

0 

0 

0 

0 

0.00 

•* 

0 

0.00 

★ 

0 

0 

0.00 

Ceiling  Load 

439 

-439 

0 

0.00 

★ 

439 

3.04 

* 

-1,189 

0 

.  0.00 

Outside  Air 

0 

0 

0 

••  0 

0.00 

* 

0 

0.00 

*■ 

•  0 

0 

0.00 

Sup,  Fan  Heat 

1,962 

10.58 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

255 

255 

1.37 

★ 

0.00 

* 

0 

0.00 

Duct  Heat  PJcup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OVAMDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

★ 

0.00 

* 

0 

0.00 

Teminal  Bypass 

0 

0 

0 

0.00 

* 

0,00 

* 

0 

0,00 

Grand  Total=«“> 

16,323 

255  0  18,540 

_ nrr\T  TW^  /-vstt  r^rr  ■—/  <  >  n 

100.00 

★ 

14,422 

100.00 

■k 

-41,331 

-41,331 

100.00 

Total  Capacity 

Sesxs  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

oybh) 

mi) 

(cfin) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1, 

950 

i^^dn  Clg  1.5 

18.5 

16.6 

1,600 

78.0  70, 

.8  105. 

,6 

68.6  67.7 

103.7 

Part 

0 

Aux  dg  0.0 

0.0 

0.0 

0 

o 

o 

o 

.0  0, 

,0 

0.0  0.0 

0.0 

ExFlr 

78 

Cpt  Vent  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0, 

,0 

o 

o 

o 

o 

0.0 

Jtoof 

0 

0  0 

Ibtals  1.5  18.5 

977  65  7 

Capacity  Coil  Airfl  Ent 

Lvg 

IVpe  Cooling 

Heating  Clg 

%  CA 

0.0 

Type  Clg 

}  - 

Htg 

mi) 

(cfei)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

CSn/Sqft 

0.82  SADB  69.7 

125,0 

^fein  Htg  -40.9 

669  68.6 

125.0 

Infil 

433 

433  Clg 

Cfin/Ttn 

1035.60  Plenum  78.7 

66.1 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

1,600 

669  Clg 

Sqft/Tcn 

1262.13  Return  78.0 

68.0 

Preheat  -1.0 

1, 

600  68.0 

68.6 

Mincfei 

1,600 

0  Clg 

Btuh/Sqft 

9.51  Ret/GA  78.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

1,599 

669  No. 

People 

SO  Runamd  78.0 

68.0 

Hunnidif  0.0 

0  0.0 

0.0 

Exhaust 

433 

0  Htg 

%  QA 

0.0  Eh  MtrlD  0.1 

0.0 

Cpt  Vent  0.0 

0  0.0 

0.0 

9m  Exh 

434 

0  Htg 

Cfin/Scpt 

0.34  Eh  BldlD  0.2 

0.0 

Total  -41.9 

Auxil 

0 

0  Htg 

Btuh/S<$t 

-21.48  Eh  Ehict  0.7 

0.0 

V  600 
PACE  13 

System  10  Block  FC  -  FAN  COIL 


Trane  Air  Conditioning  Eoonanics 
By:  CLAPK  KECHARDSCN  BISKDP 


*★★★★★*★★***★*★*★★*★*:»*♦*  Q30L1N3  OOIL  ^AK  ******'*t»^'*t*’**********'***'^  rf/^  SPACE  PEAK  ♦********'»f**  HEATING  nriTTi  PEAK  *^’^**^* 


Peaked  at  Time  =*> 

Mo/Hr:  7/15 

* 

Md/Ht: 

7/15 

Hr 

Mi/Hr:  13/  1 

Outside  Air  «> 

QADB/WB/HR:  96/  77/112.0 

* 

if 

QADB: 

96 

* 

if 

QADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Peront 

* 

Space 

Percnt 

★ 

Space 

Total 

Peroit 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Ttat 

* 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Ibt 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

★ 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

C 

0 

0.00 

Roof  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

★ 

0 

0 

0.00 

Solar 

610 

0 

610 

12.94 

* 

610 

17.20 

Hr 

0 

0 

0.00 

Glass  Cond 

300 

0 

300 

6.36 

★ 

300 

8.45 

Hr 

-1,310 

-1,310 

10.13 

Wall  Ccnd 

523 

201 

724 

15.36 

* 

523 

14.76 

Hr 

-1,717 

-2,377 

18.38 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

Hr 

-2,340 

-2,340 

18.10 

Infiltration 

2,665 

2,665 

56.53 

* 

1,912 

53.92 

Hr 

-6,903 

-6,903 

53.39 

Sub  Totai^> 

4,097 

201 

4,298 

91.18 

* 

3,344 

94.33 

Hr 

-12,270 

-12,930 

100.00 

Internal  Loads 

★ 

Hr 

Lig^rts 

0 

0 

0 

0-00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

People 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total»*> 

0 

0 

0- 

0 

0.00 

* 

0 

0.00 

* 

.0 

0 

0.00 

Ceiling  Load 

201 

-201 

0 

0.00 

* 

201 

5.67 

Hr 

-660 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

★ 

O' 

0100 

Hr 

0 

0 

0.00 

Sup.  Fan  Heat 

368 

7.80 

* 

0.00 

Hr 

0 

0.00 

Ret.  Fan  Heat 

48 

48 

1.01 

★ 

0.00 

Hr 

0 

0.00 

Duct  Heat  Php 

0 

0 

0.00 

■* 

0.00 

Hr 

0 

0.00 

07AOTR  Sizing 

0 

0 

0.00 

★ 

0 

0.00 

Hr 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

■* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

Hr 

0 

0.00 

Grand  Totai=«> 

4,298 

48 

0 

4,714 

100.00 

★ 

3,545 

100.00 

Hr 

-12,930 

-12,930 

100.00 

Tbtal  Capacity 


— . .  '■  eoouus  OOIL  SEiEcnai - 

Sens  Cap.  Coil  AirfL  Entering  DB/WB/HR 


leaving  DBA©/HR 


Gross  Total 


-APEAS- 


Glass  (sf)  (%) 


(Itns) 

(Mah)  (t±h) 

(cfin) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F  Grains 

Floor 

440 

^fein  Clg 

1.3 

15.5 

13.0 

600 

78.2 

70.0 

100.7 

72,2 

62-8  72.9 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0,0 

0.0 

0.0  0.0 

ExFir 

45 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

o 

o 

o 

o 

Roof 

0 

0  0 

Ibtais 

1.3 

15.5 

W^ 

567 

32  6 

- HFATTMC  POTT  ‘^TT  PP^Ofl^T 

-a  >  UL'I  r*TATC 

_ guv  »  1  fL'LH  1  nv*  /  tJ  l:v  “t/O _ 

_ f  fLIL.*0 

. 

Capacity  Coil  Airfl  Ent 

Lvg 

Type 

Ccoling 

Heating 

Clg  %  GA 

'-cac/.AVJ — 

0.0 

Type 

Clg 

Htg 

(Mdi) 

(cfin) 

Deg  F 

Ceg  F 

Vent 

0 

0 

Clg  Cfin/Scjft 

1.36 

SAOB 

72.5 

125.0 

^fein  Htg 

-12.0 

209 

72.0 

125.0 

Infil 

98 

98 

Clg  Cfin/lton 

464.52 

Plenum 

79.4 

63,3 

Aux  Htg 

0.0 

0 

0,0 

0.0 

Supply 

600 

209 

Cig  Sqft/Ton 

340.65 

Return 

78.0 

68.0 

Preheat 

-2.6 

600 

68.0 

72.0 

MLncfin 

600 

0 

Clg  Btuh/Scfft 

35.23 

Pat/CA 

78.0 

68,0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

600 

209 

No.  People 

8 

Runamd 

78.0 

68.0 

amidif 

0.0 

0 

0.0 

0,0 

Exhaust 

98 

0 

Htg  %  QA 

0.0 

MtrlD 

0.1 

0,0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Rn  Exh 

98 

0 

Htg  Cfin/Sc^ 

0.48 

Fn  BicUD 

0.1 

0.0 

Tctal 

-14.6 

Auxii 

0 

0 

Htg  Btuh/Sc^ 

-33.22 

Fn  Frict 

0.4 

0.0 

V  600 
PAGE  14 

System  11  Peak  SZ  -  SINGIZ  ZCNE 


Trane  Air  Conditioning  Eooncmics 
By:  CIAPK  RICHARDSON  BISKDP 


*★★★★★*★**•*****★*★*★★****  OOOLIN3  rr^TL  PEAK  '*^'f^’^*'^*'^'*firfr*iriritirkieiririt:trfe-k’itir*-trir  CT/Z  SPACE  PEAK  ******‘»f*****  HEAITNS  rnTf.  PEAK  **^**»i‘f 


Peaked  at  Tirie  = 

“> 

Md/Ht;  7/15 

★ 

Md/Ht: 

7/16 

* 

Md/Ht:  13/  1 

Outside  Air  =*> 

QADBA©/HR:  96/  77/112.0 

it 

QADB: 

96 

k 

ic 

QADB:  3 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

■k 

Space 

Percnt 

k 

Space 

Total 

Percnt 

Sens.+Lat, 

Sensible 

Latent 

Total 

Of  Tbt 

* 

Sensible 

Of  Tot 

k 

Sensible 

Sensible 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

{%) 

k 

(Btuh) 

(Btuh) 

(%) 

SkyUte  Soir 

0 

0 

0 

0.00 

* 

0 

0.00 

k 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

k 

c 

0 

0.00 

Roof  Ccnd 

0 

0 

0 

0.00 

★ 

0 

0.00 

k 

0 

0 

0.00 

Glass  Solar 

24,134 

0 

24,134 

18,97 

* 

25,382 

28.06 

k 

0 

0 

0.00 

Glass  Ccnd 

3,883 

0 

3,883 

3.05 

* 

3,858 

4.26 

k 

-16,981 

-16, 981 

10.82 

6feil  Cold 

18,061 

2,420 

20,482 

16.10 

★ 

18,310 

20.24 

k 

-53, 853 

-66, 849 

42.59 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

k 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

k 

0 

0 

0.00 

Infiltration 

47,186 

47,186 

37.08 

* 

19,685 

21.76 

k 

-73,  U5 

-73,  U5 

46.59 

Sub  Total— > 

93,265 

2,420 

95,685 

75.19 

* 

67,235 

74,33 

k 

-143,948 

-156, 944 

100.00 

Internal  Loads 

★ 

k 

Lights 

19,298 

12,866 

32,164 

25.28 

★ 

19,298 

21.33 

k 

0 

0 

0.00 

People 

8,919 

8,919 

7.01 

★ 

4,655 

5.15 

k 

0 

0 

0.00 

Misc 

20,547 

0 

0 

20,547 

16.15 

*■ 

20,792 

22.98 

k 

0 

0 

0.00 

Sub  Totai*“> 

.  48,765 

12,366 

0 

a,  631 

48.43 

* 

44,745 

49.46 

k 

0 

0 

0.00 

Celling  Load 

15,286 

-15,286 

0 

0.00 

★ 

15,346 

16.96 

k 

-12,996 

0 

•  0.00 

Outside  Air 

0 

0 

0 

0 

O'.OO 

★ 

0 

o.oo’ 

k 

0 

0 

0.00 

Sup,  Fan  Heat 

6,020 

4.73 

★ 

0,00 

k 

0 

0.00 

Ret.  Fan  Heat 

783 

783 

o.a 

* 

0.00 

k 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

★ 

0.00 

k 

0 

0,00 

CVA3^dR  Sizing 

-36, 866 

-36,866 

-28.97 

*■ 

-36,866 

-40.75 

k 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

k 

0 

0.00 

Tenninai  Bypass 

0 

0 

0 

0.00 

* 

0.00 

k 

0 

0.00 

Grand  Totai=*> 

120, 449 

783 

0 

127,252 

100.00 

* 

90,460 

100.00 

k 

-156, 944 

-156, 944 

100.00 

-COOLING  COIL  SELECnCN- 


Totai  Capacity  Sens  Cap.  Coil  AirfL  Entering  DB/t©/HR 


Leaving  DBA©/HR 


Gross  Total 


-AREAS- 


Glass  (sf)  (%) 


(Tons) 

mi) 

mi) 

(cfin) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

4,188 

D-fein  Clg 

13.7 

164.1 

132.8 

4,910 

78.0 

64.9  73.9 

60.1 

53.3  53.6 

Part 

0 

Aux  Cig 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

SxFlr 

0 

Cpt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

0 

0  0 

Totals 

13.7  164,1 

— .HPaTTMO  mTT.  CTTVi-rn'nM _ 

1  UL'i  rT«TC 

Wail 

/-If 

3,521 

416  12 

_ 

Capacity 

Coil  AirfL  Ent 

Lvg 

Type 

»Axcvc  11.^0  \cnn) 
Cooling 

Heating 

Clg  %  QA 

0.0 

— 'HMPERA 
Type 

Clg 

f - 

Htg 

W) 

(cfin) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfin/Sqft 

1.17 

SADB 

61.0 

125.0 

min  Htg 

-156.9 

2,541 

68.0 

125.0 

InfU 

1,038 

1,038 

Clg  Cfin/Ton 

359.01 

Plenum 

89.3 

58.2 

Aux  Htg 

0.0 

0 

0.0 

0.0 

supply 

4,910 

2,541 

Clg  Sqft/Ton 

306.22 

Return 

78.0 

68.0 

Preheat 

0.0 

4,910 

68. 0 

59.9 

Minchn 

4,910 

0 

Clg  Btuh/Sqft 

39.19 

Ret/QA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

4,910 

2,541 

No.  People 

23 

Runamd 

78.0 

68.0 

flunidif 

0.0 

0 

0.0 

0.0 

Exhaust 

4,910 

0 

Htg  %  QA 

0.0 

Fn  MtrlD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

Bn  Exh 

1,037 

0 

Htg  Cfev/Scfn: 

0.61 

Fn  HldED 

0.2 

0.0 

Total 

-156.9 

Auxil 

0 

0 

Htg  Btuh/ScFt 

-37.47 

Fn  Frict 

0.7 

0.0 

Trane  Aix  Conditicning  Eoananics 
By:  OARK  RICHARDSON  BISKOP 


SINGLE  ZCNE 
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System 


12 


Peak 


SZ 


OOOLING  ^TTi  PEAK  rr/;  SPACE  PEAK  *************  HEATING  OOIL  PEAK  *****'*^* 


Peaked  at  Tiire  «=»> 

Wo/Hr:  ■ 

7/15 

★ 

Mc/Hr: 

7/16 

★ 

Ms/Hr:  13/  1 

Outside  Air  «> 

QADB/WB/HR:  5 

36/  77/112.0 

•* 

QADB: 

96 

* 

CADB:  3 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

* 

Space 

Parent 

* 

Space 

Tcftal 

Perent 

Sens.-t-Lat. 

Sensible 

Latent 

Total 

Of  Toft 

* 

Sensible 

Of  Tot 

* 

Sensible 

Sensible 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Binii) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

*• 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Ccnd 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

C 

0 

0.00 

Etoof  Cond 

17,656 

0 

17,656 

10.74 

★ 

17,387 

15.68 

★ 

-17,495 

-17, 495 

0.00 

Glass  Solar 

24,192 

0 

24,192 

14.72 

★ 

25,443 

22.94 

* 

0 

0 

0,00 

Glass  Cond 

3,893 

0 

3,893 

2.37 

★ 

3,867 

3.49 

* 

-17,021 

-17,021 

9.41 

Wall  Gond 

21,053 

0 

21,053 

12.81 

★ 

21,342 

19.25 

★ 

-62,772 

-62,772 

34.70 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

E:gxsed  Floor 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

53,959 

53,959 

32.82 

★ 

22,510 

20.30 

* 

-83,  ao 

-83,  ao 

46.22 

Sub  Totai=> 

120,753 

0 

120,753 

73.46 

★ 

90,551 

81.66 

* 

-180,898 

-180, 898 

100.00 

Internal  Loads 

* 

* 

Lights 

24,382 

9,753 

34,135 

20.77 

★ 

24,382 

a. 99 

* 

0 

0 

0.00 

People 

11,634 

U,634 

7,08 

★ 

6,072 

5.48 

★ 

0 

0 

0.00 

Misc 

17,309 

0 

0 

17,309 

10.53 

*• 

17,506 

15.79 

* 

0 

0 

0.00 

Sub  Tctal=“> 

53,325 

9,753 

0 

63,078 

38.37 

* 

47,960 

43.25 

★ 

0 

•0 

0.00 

Ceiling  Load 

0 

0 

.  0 

0.00 

★ 

0 

.  0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

•  0 

0 

0 

0,00 

* 

0 

0*.00 

★ 

0 

0 

0.00 

Sqp.  Fan  Heat 

7,234 

4,40 

0.00 

Hr 

0 

0.00 

Ret.  Fan  Heat 

940 

940 

0.57 

* 

0.00 

Hr 

0 

0.00 

Duct  Heat  Pkup 

0 

- 

0 

0.00 

* 

0.00 

* 

0 

0,00 

07AM3R  Sizing 

-27,  a9 

-27,619 

-16.80 

★ 

-27,  a9 

-24.91 

Hr 

0 

0 

0,00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

Teminai  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0,00 

Grand  Tatal*«‘> 

146, 460 

10,693 

0 

164,387 

100.00 

* 

110,892 

100.00 

Hr 

-180,898 

-180, 898 

100.00 

<}OOLING  COIL  SEIECnCN -  - ^AREAS- 


Ibtai  Capacity  S«is  Cap.  Cool  AirfL  Entering  DB/WB/HR  _  Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (%) 


Clbns) 

(Mzh) 

(lyfch) 

(cfn) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

4,188 

Clg 

16.0 

192.0 

155,5 

5,900 

78.0 

64,9  73.9 

59.7 

54.1 

55.5 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

o 

o 

0.0 

ExFlr 

0 

Cot  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0,0  0.0 

o 

o 

o 

o 

o 

o 

R3of 

5,176 

0  0 

Tbtals 

16,0 

192.0 

5fell 

3,236 

417  13 

- nniTT  - 

- 

-AJJKciLwo  \CXX^) 

v-ncA-fw — 

)  — — 

Capacity 

Coil  AirfL  Ent 

Lvg 

Tipe 

Cooling 

Heating 

ag 

%  QA 

0.0 

Type 

Clg 

Htg 

flybh) 

(cfei) 

DegF 

Deg  F 

Vent 

0 

0 

Clg 

Cfin/Sqft 

1.41 

SADB 

60.7 

125.0 

^fein  Htg 

-180.9 

2,929 

68.0 

125.0 

Infil 

1,187 

1,187 

Clg 

Cfei/Tcn 

368.74 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

5,900 

2,929 

Clg 

Sqft/Tcn 

2a.  74 

Return 

78.0 

68.0 

Preheat 

0.0 

5,900 

68.0 

59.5 

MLncfn 

5,900 

0 

Clg 

Btuh/Sqft 

45.35 

Ret/QA 

78.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

5,900 

2,929 

No. 

People 

30 

Runamd 

78.0 

68.0 

Hunidif 

0.0 

0 

0.0 

0.0 

Exhaust 

5,900 

0 

Htg 

%  QA 

0.0 

Fn  MtrlD 

0.1 

0.0 

Cpt  Vent 

0.0 

0 

0.0 

0.0 

E%n  Exh 

1,183 

0 

Htg 

CSn/S(^ 

0.70 

Fn  BidID 

0.2 

0.0 

Ibtai 

-180.9 

Auxil 

0 

0 

Htg 

Btuh/Sc^Ft 

-43.19 

Eh  Frict 

0.7 

0.0 
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MONiHii:  energy:  coNsaypnoN  -  alternative  2 

BASE  LOAD 

- - -  MONTHLY  ENERGY  CONSUMPTION  - 


Trane  Air  Ccnditixaning  Econctnics 
By:  OARK  RICHAPD9CW  BISKUP 


Mont±. 

EIEC 

On  Peak 
(kWh) 

Jan 

10,633 

F^ 

9,547 

^&rch 

10,846 

April 

8,658 

^fely 

10,038 

June 

17,624 

July 

20, 992 

Aug 

19,393 

Sept 

12,050 

Oct 

9,581 

Nov 

8,926 

Dec 

9, 962 

Total 

148,250 

de>jand 

Cn  Peak 

STEAM 

m 

(Therm) 

53 

611 

54 

532 

54 

374 

54 

6 

54 

0 

91 

0 

99 

0 

92 

0 

84 

0 

54 

0 

53 

70 

54 

S14 

99 

2,407 

Bulldmg  Energy  Ccnsui^Aion  =*'  58,199 

Scurce  Energy  Consutrpticn  143,339 


(Btu/Sq  Pt/Year) 
(Btu/Sq  Ft/Year) 


Floor  Area 


12,830  (SqFt) 


Ttane  Air  Conditiioning  Eaonanics 
By:  CIARK  RICHABDSCN  BTSKUP 


V  600 
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EOPIEtfiNT  cNERGir  OCINSCMPnCN  -  AUTEE^MIVE  2 
BASE  lOAD 


EQUIPMENT  ENERGY  CONSUMPTION 


Pef  Equip  - - — - M3nthly  Ccnsurption 


Num 

Code 

Mar 

June 

July 

Aug 

Sep 

OcC 

Ncv 

Dec 

Tbtai 

0 

LIGHTS 

ELEC 

5281 

4672 

5554 

4987 

5554 

5260 

5007 

5828 

4713 

5281 

4987 

4733 

61, 857 

PK 

28.3 

28.3 

28.3 

28.3 

28.3 

28.3 

28.3 

28.3 

28.3 

28.3 

28.3 

28.3 

28.3 

1 

MISC  ID 

ELEC 

2947 

2601 

3121 

2774 

3121 

3260 

3069 

3644 

2877 

2947 

2774 

2601 

35,736 

PK 

16.7 

16.7 

16,7 

16.7 

16.7 

18.9 

18.9 

18.9 

18.9 

16.7 

16.7 

16.7 

18.9 

2 

MISC  ID- 

SSkS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

FK 

o 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

o 

0.0 

0.0 

0.0 

3 

MISC  ID 

OIL 

0 

0 

0 

0 

0 

0 

0  . 

0 

0 

0 

0 

0 

0 

PK 

0.0 

o 

o 

o 

o 

0.0 

0.0 

0.0 

0,0 

0.0 

0,.0 

0.0 

o 

o 

0.0 

0.0 

4 

MISC  ID 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

o 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

o 

0.0 

0.0 

0.0 

o 

o 

0.0 

0.0 

5 

MISC  ID 

P  K7EK20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  ID 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

o 

o 

0.0 

o 

o 

0.0 

o 

o 

0.0 

0.0 

o 

o 

0.0 

0.0 

0.0 

0.0 

1 

BQ1121S 

AC  RECIP  CHmZR  20-60  T 

ELEC 

0 

0 

0 

0 

0 

5342 

7352 

5435 

2105 

0 

0 

0 

20,233 

PK 

0.0 

0.0 

0,0 

o 

o 

0.0 

28.1 

32.1 

27.0 

20.7 

0.0 

0.0 

0,0 

32.1 

1 

325200 

(XNDENSER  FANS 

EIEC 

0 

0 

0 

0 

0 

645 

967 

671 

244 

0 

0 

0 

2,528 

PK 

o 

o 

o 

o 

0.0 

0.0 

0.0 

3.6 

4.7 

3.4 

2.8 

o 

o 

0.0 

0.0 

4.7 

1 

B25001 

CHUIED  WATER  PCM>  C.V. 

ELEC 

0 

0 

0 

0 

0 

984 

1017 

1017 

594 

0 

0 

0 

3,612 

PK 

0.0 

o 

o 

0.0 

0.0 

0.0 

3,0 

3.0 

3.0 

3.0 

0.0 

o 

o 

0.0 

3.0 

1 

3Q5313 

OONIRDLS 

ELEC 

0 

0 

0 

0 

0 

99 

102 

102 

60 

0 

0 

0 

363 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.3 

2 

321170S 

AC  CXM)  GCMP  <20  TINS 

ELEC 

0 

0 

0 

0 

0 

0 

439 

195 

33 

0 

0 

0 

668 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.6 

1.4 

1.3 

0.0 

0.0 

0.0 

1.6 

OCNDENSER  EANS 


2  EQ5200 


Trane  Air  Conditioning  Eooncmics 
By:  CIARK  KrCHAK)90N  BISKDP 

BQCIEmir  ENEBGi:  OONStMPTICN  -  AITERQATIVE  2 


BASE  KftD 

ELEC 

0 

0  0  0 

0 

0 

58 

24 

4 

0 

0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

0.0 

0.2 

0,2 

0.2 

0.0 

0.0 

0.0 

2 

325313 

EI£C 

0 

CTNIPDLS 

0  0  0 

0 

0 

102 

36 

21 

0 

0 

0 

EK 

o 

o 

0.0  0.0  0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

1 

324371 

ELEC 

20 

EAN  con.  SCJPPLY  PAN 

18  18  13 

15 

28 

35 

35 

21 

17 

13 

13 

PK 

0.1 

o 

o 

o 

0,1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

2 

324371 

ELEC 

0 

FAN  COIL  SaPPITf  FAN 

1  15  13 

15 

24 

18 

18 

13 

14 

13 

12 

EK 

0.0 

0.1  0.1  0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

3 

324371 

ELEC 

12 

PAN  COIL  SOPPLir  FAN 

33  39  35 

39 

69 

48 

48 

35 

37 

35 

33 

EK 

0.2 

0.2  0.2  0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

4 

B24371 

EXEC 

0 

HAN  COIL  SUPPLiT  FAN 

0  15  13 

15 

25 

'  17 

18 

13 

14 

13  * 

12 

PK 

0.0 

0.0  0.1  0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

5 

324371 

EI£C 

4 

EAN  COIL  SOPPLy  FAN 

3  4  2 

3 

10 

19 

18 

10 

4 

2 

4 

PK 

o 

o 

o 

o 

o 

o 

o 

o 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

6 

324371 

ELEC 

4 

FAN  COIL  supply:  FAN 

3  4  3 

15 

23 

19 

18 

13 

14 

13 

10 

PK 

0.0 

0.0  0.0  0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

7 

324371 

ELEC 

14 

FAN  COIL  SUPPLY  FAN 

12  15  13 

15 

15 

16 

17 

13 

14 

13 

12 

PK 

0.1 

0.1  0.1  0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

8 

324371 

ELEC 

0 

FAN  COIL  SUPPLY  FAN 

7  10  9 

10 

17 

11 

12 

9 

9 

9 

8 

PK 

0.0 

0.1  0.1  0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

9 

324003 

ELEC 

95 

EC  CENISIF.  EAN  C.V. 
85  87  36 

26 

26 

364 

189 

55 

28 

31 

108 

EK 

0.5 

0.5  0.5  0,5 

0.5 

0.5 

1.2 

1.2 

1.2 

0.5 

0.5 

0.5 

10 

324371 

ELEC 

U 

FAN  COIL  SUPPLY  FAN 

10  10  4 

3 

3 

10 

28 

6 

3 

3 

11 

EK 

0.1 

0.1  0.1  0.1 

0.1 

0.1 

0.2 

0.2 

0.1 

0.1 

0.1 

11 

324003 

ELEC 

503 

EC  CENIKEF.  FAN  C.V. 
448  456  300 

579 

878 

1094 

959 

573 

546 

303 

533 

PK 

1.9 

1.9  1.9  1.9 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

1.9 

1.9 

12 

324003 

ELEC 

590 

EC  CENTRIF.  EAN  C.V. 
527  552  346 

630 

916 

1226 

1030 

637 

652 

402 

624 

PK 

2.2 

2.2  2.2  2.2 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

2.2 

2.2 

1 

OONVERm 

STEAM  10  HOT  WAIER  CCN/ERIER 

V  600 
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86 


0,2 


209 

0.3 


246 

0.1 


157 

0.1 


462 


0.2 


154 


0.1 


83 


0.1 


140 

0.1 


169 

0.1 


110 

0.1 


1,130 

1.2 


102 

0.2 


7,172 

3.6 


8,133 

4.4 


Trarie  Air  O^vditioning  Ecxanonics 
By:  ClAPK  RICHARDSON  BISKOP 

ECPIPNENT  ENERGY  OONSCMPnCN  -  AIHra^ATIVE  2 
BASE  liOAD 


V  600 
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P  STEAM 

611 

532  374  6 

0 

0 

0 

0 

0 

0 

70 

814 

2, 407 

PK 

4.4 

4.4  4.4  1.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.7 

4.4 

4.4 

1 

EQ5020 

HEAT  WATER  CIRC.  PCM»  C.V. 

EI£C 

940 

919  773  89 

0 

0 

0 

0 

0 

0 

257 

1017 

3, 994 

HK 

3.0 

3.0  3.0  3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

3.0 

3.0 

X 

B25060 

CONDENSATE  RETURN  PCMP 

Size 

213 

208  175  20 

0 

0 

0 

0 

0 

0 

58 

231 

906 

PK 

0,7 

0.7  0.7  0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.7 

0.7 

L  A 


f  ^ 

L  A 
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UnLITY  PEAK  CHECKSCXC  -  AIICEE^ffiTIVE  2 
BASE  LOAD 


Tirane  Air  Ccnditioning  Econcmics 
CIARK  RICHAED9CN  BISKUP 


- - - —UTILITY  PEAK  CHECKSUMS 

Utility  EIECTRIC  DEMAND 

Peak  Value  99.2  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 


Bqp. 

Utility 

Peront 

Pef.  Equipment 

Demand 

Of  Tot 

Num.  Code  Name 

Equipment 

Description 

(W 

(%) 

Goding  Equipment 

1  BQL121S 

AC  PEdP  CHILLER  20-60  T 

40.0 

40.36 

2  B2U70S 

AC  OK)  OCMP 

<20  TONS 

2.1 

2.08 

Sub  Total 

42.1 

42.44 

Sub  Total 

. 

0.0 

ieicit^irk 

Air  Moving  Equipment 

1 

SCMftTICN  OF 

FAN  EIBCraiCAL 

DEMAND 

0.1 

0.11 

2 

SCMOTICN  OF 

FAN  EIECmCAL 

DEMAND 

0.1 

0.08 

3 

SCMyRTION  OF 

FAN  EIECroiCAL 

DEMAND 

0.2 

0.22 

4 

SCXMVnCNOF 

FAN  EIECIRICAL 

DEMAND 

0.1 

0.08 

5 

SCMOTICN  OF 

FAN  ELECTRICAL 

DEMAND 

0.1 

0.08 

6 

SU^^^fiTI0N  OF 

FAN  EIECTRICAL 

DEMAND 

0.1 

0.08 

7 

SCMftnCN  OF 

FAN  ELECTRICAL 

DEMAND 

0.1 

0.08 

8 

SCMftnON  OF 

FAN  ELECTRICAL 

DEMAND 

0.1 

0,05 

9 

SlMftTIC^  OF 

FAN  ELECTRICAL 

DEMAND 

1.2 

1.19 

U 

SC^MVnON  OF 

FAN  ELECTRICAL 

demand 

3.6 

3,65 

12 

SCMMVnCN  OF 

FAN  ELECTRICAL 

DEMAND 

4.4 

4.39 

Sub  Total 

9.9 

10.03 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

28.3 

28.50 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

18.9 

19.04 

Sub  Total 

47.1 

47.53 

Grand  Total 


99.2  100.00 


Trane  Air  Conditioning  Eooncmics 
By:  CLARK  RICHARDSON  BISKUP 
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CAUPCRNIA  TITtE  24  COMPLIANCE  -  ALIERNAITVE  2 
BASE  LOAD 

- — - - CAUPORNIA  mi£  24  COMPLIANCE  REPORT 


Weather  N^ .  FTLVNWTH 

Gross  Conditioned  Floor  Area  (sqft) .  12, 830 

ACM  Miitipiier .  1,008 


ENERGY  USE  SUMMARY 


EIEC 

DISTRICT 

SIEAM 

PERCENT 

OF  TOTAL 

ENERGY 

IDEAL 

SOURCE 

ENERGY 

ADJUSTED 

UNIT  SOURCE 

ENERGY 

(]<Kh/yr) 

(kBtu/yr) 

(%) 

{WBtu/yr) 

(XBtu/yr-^f) 

Primry  Heating 

906.1 

240,718.4 

32.7 

330,236.8 

25.9 

Primary  Cooling 
Ocnpressor 

20,900.9 

0.0 

9.6 

214,025.3 

16.8 

Itwer/Cond  Fans 

2,614.5 

0.0 

1.2 

26,772.2 

2.1 

Condenser  Putp 

0.0 

0.0 

0.0 

0.0 

0.0 

Other  Accessories 

572.4 

0.0 

0.3 

5,8a. 4 

0.5 

Auxiliary 

Supply  Fans 

18,057.3 

0.0 

8.3 

184,907.0 

14.5 

CiraiLatian  Patps 

7,606.2 

0.0 

3.5 

77,887.2 

6.1 

‘Base  Utilities 

0.0 

.0.0 

0.0. 

0.0 

0.0 

Subtotal 

25,663.4 

0.0 

11.7 

262,794.2 

20.6 

Lighting 

a,  856.7 

0.0 

28.3 

633,414.1 

49.8 

Rsoeptacle 

35,735.9 

0.0 

16.3 

365,936.9 

28.8 

Domestic  Hot  Water 

0.0 

0.0 

0.0 

0.0 

0.0 

cogeneration 

0.0 

0.0 

0.0 

0.0 

0.0 

Tbtals 

148,250.0 

240,718.4 

100.0 

1,839,041.0 

144.5 

EC0-M3 

SERVICE  STEAM  PIPING 
AND  TRAPS 


STEAM  PIPING  AND  TRAPS 
ENERGY  CONSERVATION  OPPORTUNITY:  ECQ-M3 


PURPOSE: 

The  purpose  of  this  Energy  Conservation  Opportunity  (ECO-M3)  is  to  calculate  the 
savings  realized  by  servicing  the  steam  piping  and  the  steam  traps.  Steam  traps  are 
designed  to  hold  steam  in  the  heating  device  until  it  gives  up  its  latent  heat,  and  to 
separate  condensate  from  the  steam  supply.  The  steam  trap  then  allows  the  liquid 
condensate  to  discharge  and  return  to  the  boilers  where  it  is  reheated  into  steam. 

Steam  traps  are  mechanical  devices  that  wear  with  time,  and  eventually  fail.  Steam 
trap  failure  can  occur  in  the  open  position,  or  in  the  closed  position.  When  a  trap  fails 
in  the  closed  position  it  is  usually  noticed  and  repaired  quickly.  This  is  because 
condensate  backs  up  into  the  heating  device,  reducing  the  efficiency  of  the  heat 
transfer  surface,  and  the  heating  device  can  no  longer  function  properly. 

More  commonly,  steam  traps  fail  in  the  open  position,  and  trap  failure  is  not  as  readily 
apparent.  An  open  steam  trap  needlessly  wastes  energy  by  allowing  steam  to  escape 
^rough  a  vant  lins  to  the  atmosphere,  or  by  condensing  in  the  condensate  piping. 
Condensate  piping  is  normally  installed  in  chases,  tunnels,  mechanical  rooms  or  other 
unconditioned  spaces.  When  condensate  is  allowed  to  give  up  its  latent  heat  to  these 
areas,  it  translates  into  increased  energy  costs. 

Steam  traps  must  also  vent  air  from  the  piping  system  to  the  atmosphere  to  prevent  the 
corrosive  effects  of  oxygen  on  the  pipe,  which  will  eventually  lead  to  the  premature 
failure  of  the  piping  system. 

Steam  trap,  and  steam  piping  maintenance  and  repair  are  vital  to  the  control  of  energy 
usage.  The  frequency  of  steam  trap  inspection  depends  on  the  steam  supply 
pressure,  and  the  type  of  trap.  Steam  traps  operating  at  pressures  between  30  psig 
and  120  psig,  should  be  inspected  monthly.  Steam  traps  operating  at  pressures 
below  30  psig  should  be  inspected  on  a  semi-annual  basis.  When  faulty  steam  traps 
are  discovered  they  should  be  repaired,  or  replaced  with  a  new  steam  trap. 

There  are  three  methods  available  for  the  inspection  of  steam  traps  as  follows: 

1)  Temperature  Testing. 

2)  Sonic  Testing. 

3)  Manual  Inspection. 

Due  to  the  cost  of  the  temperature  and  sonic  testing  equipment,  the  specialized 
training  required  for  their  operation,  and  the  changing  maintenance  personnel  at  the 
USDS,  the  first  two  methods  are  not  advisable  "in  house".  Temperature  and  sonic 
testing  can  be  performed  reliable  by  a  trap  testing  service.  Manual  inspection  involves 
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the  installation  of  a  test  valve  downstream  from  each  steam  trap,  to  observe  the  steam 
and  condensate  as  they  escape  the  test  valve. 

The  following  is  a  guideline  of  what  to  look  for  when  manually  testing  steam  traps: 

Condensate  Dischargia 

1)  Intermittent  condensate,  discharge  from  disc  traps  indicates  normal 
operation. 

2)  Thermostatic  traps  can  have  a  continuous  discharge  under  heavy  load, 
or  an  intermittent  discharge  of  condensate  under  light  load. 

3)  The  inverted  bucket  trap  can  also  have  a  continuous,  or  intermittent 
discharge  of  condensate  depending  upon  the  load.  When  an  inverted 
bucket  trap  operates  under  a  very  small  load,  it  can  have  a  continuous 
condensate  discharge,  and  will  display  a  "dribbling  effect". 

Flash  Steam 

Condensate  under  pressure  is  able  to  hold  more  heat  (BTU's)  per  pound  than 

condensate  at  atmospheric  pressure.  When  the  condensate  is  discharged  from 

the  steam  trap,  this  extra  heat  is  re-evaporated  into  steam  (flash  steam). 

1 )  Flash  steam  should  not  be  mistaken  for  steam  leakage  through  the  steam 


2)  Flash  steam  "floats"  out  intermittently  (each  time  condensate  discharoes) 
as  a  "whitish  cloud". 

3)  A  leaking  steam  trap,  manifests  a  continuous  "blue"  stream  blowino  out  of 
the  steam  trap. 

SCOPE: 

Steam  is  delivered  to  the  various  buildings  by  a  system  of  insulated  high  pressure 
steam  pipes  located  in  tunnels.  Condensate  is  returned  through  piping  located  in  the 
same  system  of  tunnels  by  gravity  to  the  boilers  located  in  the  boiler  plant. 

MODELING  TECHNIQlIF.q- 

Table  M3-1  below  indicates  the  amount  of  steam  lost  through  various  steam  traps 
when  the  trap  has  failed.  These  losses  are  based  on  total  steam  trap  failure. 
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TABLE  M3-1 


Type  of  Steam  Trap 

Condensate  Capacity  Lbs./Hr. 

Steam  Loss  Lbs./Hr. 

Disc 

300-900 

55-170 

Float  &  Thermostatic 

350-650 

65-170 

Thermostatic 

600-1900 

1 1 0-350 

Inverted  Bucket: 

With  5/16"  orifice 

350 

35 

With  restricted  orifice 

350 

35 

A  steam  trap  can  fail  in  the  wide  open  position,  but  it  will  not  waste  live  steam  24  hours 
a  day,  365  days  a  year.  The  trap  will  still  handle  the  condensate  load  for  which  it  was 
selected,  and  will  also  only  pass  live  steam  when  the  steam  to  the  device  is  turned  on, 
and  then  somewhat  proportional  to  the  degree  of  opening  of  the  control  valve. 

Energy  lost  through  leaking  steam  traps  must  be  adjusted  for  seasonal  usage  The 
following  two  examples  are  given  for  350  Ibs./hr.  capacity  steam  traps. 

EXAMPLE  #1 

A  bucket  trap  serving  a  steam  main  that  is  operational  for  the  entire  year  would 
waste: 


35  Ibs./hr.  X  8760  hrs./yr.  X  $5.75/1000  lbs.  of  steam)  =  $1763  a  year. 
EXAMPLE  #2 

A  float  and  thermostatic  trap  serving  a  heating  coil  operating  only  durino  the 
heating  months  would  lose: 

65  Ibs./hr.  X  4380  hrs./yr.  X  0.5  (system  modulation  factor)  X  ($5.75/1 000 
lbs.  of  steam)  =  $81 9  a  year. 

ECO  IMPLEMENTATION; 

The  figures  above  demonstrate  the  economic  loss  that  can  be  experienced  because  of 
steam  trap  failure.  If  only  ten  steam  traps  within  a  facility  failed,  the  cost  for  the  wasted 
steam  could  be  $10,000  per  year. 

Calculation  Sheet  M3-1  shows  the  cost  of  installing  test  valves  on  steam  traps  and  the 
money  saved  assuming  a  10%  failure  rate,  and  the  cost  of  inspecting  the  traps’. 
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Calculation  Sheet  M3-2  shows  the  cost  of  having  an  outside  service  inspection 
performed  on  the  steam  traps.  The  prices  were  obtained  from  Hughes  Machinery 
Company,  the  local  representative  of  Armstrong  steam  traps.  The  life  cycle  cost 
analysis  summary  sheet  indicates  the  cost  of  inspection,  and  dollar  savings  from 
replacing  traps  based  on  a  1 00  trap  system. 

SUMMARY: 

The  life  cycle  cost  summary  sheet  indicates  the  cost  to  install  the  trap  testing  valves, 
the  cost  of  inspection,  and  the  dollar  savings  from  replacing  the  steam  traps  based  on 
a  100  trap  system. 

A  construction  cost  of  $15,738  for  in-house  steam  trap  testing  gives  a  4.55  savings  to 
investment  ratio,  and  a  2.56  year  simple  payback. 

An  outside  testing  service  is  recommended  at  a  cost  of  $16,150.  The  payback  and  SIR 
are  essentially  the  same  as  in-house  testing. 

The  graph  of  steam  trap  comparison  is  published  by  Armstrong  Machine  Works. 
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STEAM  LOSS  IN  LBS  PER  HR 


TRAP  COMPARISON  -  STEAM  LOSS  VS  SERVICE  LIFE 


SERVICE  LIFE  IN  YEARS 

Steam  losses  over  the  service  life  of  traps,  Test  conditions  were 
150  psig  steam  inlet  pressure,  0  psig  outlet  pressure 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

USDS  ENERGY  STUDY 


LOCATION 

FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 


IDATE  PREPARED 


I  BASIS  FOR  ESTIMATE 


ESTIMATOR 

TGD 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODE  C  (FINAL  DESIGN) 

OTHER  (SPECIF 


CHECKED  BY 


TOTAL 

COST 


CONTINGENCY  10% 


WORK  COMPTAX,SOC,SEC.,INS 


DIRECT  COST 


OVERHEAD  AND  PROFIT 


SUBTOTAL 


CONSTRUCTION  COST  PER  TRAP 


ENG.  FORM  150 
1AVC-59 
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CALCULATION  SHEET 


PROJECT 


LOCATION 


USDS 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


ECO  MEASURE 

STEAM  TRAP  PROGRAM  -  OWNER  TESTING 


SHEET 

OF 

1 

1 

DATE 

March, 1987 


BASIS  FOR  CALCULATION 

X  HAND 

_ COMPUTER 

_ CONTRACTOR  BID 

OTHER  (SPECIFY) 


COMPUTED  BY  CHECKED  BY 

TGD 


Em’HALPY  OF  WATER  AT  1 60”  F.  = 
ENTHALPY  OF  STEAM  AT  120  PSIG 
STEAM  EFFICIENCY  = 

NATURAL  GAS  COST  = 

HEAT  CONTENT  OF  NAT.  GAS  = 

((1 1 92-1 28)*$4.00)/0.74*1 ,000) 


128BTU/LBM 
1,192  BTU/LBM 
74% 

$4.00  MCF 
1.000.000  BTU/MCF 

$5.75  PER  THOUSAND  LB  STEAM 


ASSUMING  AN  AVERAGE  OF  50  TRAPS  PER  DAY  8  HOURS  PER  DAY. 


8  MH  X  $36.75  PER  HOUR  = 

$294  /  50  TRAPS  PER  DAY  = 

COST  OF  INSTALLING  TEST  VALVES  ON  EACH  TRAP  = 


$294  PER  DAY 
$5.88  PER  TRAP 
$137 


USING  1 00  TRAPS  AS  A  BASE  WITH  A  1 0%  FAILURE  RATE;  350  LB/HR  F&T  TRAP 
COST  OF  INSPECTING  TRAPS  ONCE  DURING  1 00  X  $5.88 


COST  OF  INSPECTING  TRAPS  ONCE  DURING 
THE  HEATING  SEASON 


10  X  $145  =  $1 ,450/YEAR 

=  $2.038  /YEAR 


NUMBER  OF  TRAPS  FAILED  100  X  10% 

COST  OF  REPAIRING  TRAPS  10  X  $145  =  $1 

TOTAL  COST  OF  INSPECTING  AND  REPAIRING  TRAPS  =  $2.0.38 

65  Ibs/hr  X  4380  hrs/yr  x  0.5  (sys.  modulation  factor)  =  1 42,350  LBS  OF  STM/YEAR/TRAP 

#  of  steam  x(1192-128)/1 ,000,000  =  151  MBTU/YEAR/TRAP 

(§>  $5.75/1 000  #  steam  =  $868/yEAR/PER  TRAP 

ENERGY  LOST  DUE  TO  FAILED  TRAPS  10  X  151=  1510  MBTU/YEAR 

COST  OF  STEAM  LOST  DUE  TO  FAILED  TRAPS  10  X  $868=  $8,680/YEAR 

INITIAL  INVESTMENT  FOR  TEST  VALVES  100  X  $137=  $13,700 


=  $588A'EAR 
=  10  TRAPS 


=  151  MBTU/YEAR/TRAP 

=  $868/yEAR/PER  TRAP 

10  X  151=  1510  MBTU/YEAR 
10  X  $868=  $8,680/YEAR 
100  X  $137=  $13,700 


CALCULATION  SHEET 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1.035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDB  REGION  NOS.  7  CENSUS:  2 

PROJECT  NO.  &  TITLE;  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  ECOM3 

ANALYSIS  DATE;  03-23-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 


$  15738. 

$  944. 

$  866. 

$  15793. 

-$  0. 

$  15793. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$ 

12.44 

0. 

$ 

0. 

8.69 

0. 

B.  DIST 

$ 

.00 

0. 

$ 

0. 

12.42 

0. 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

12.21 

0. 

D.  NATG 

$ 

4.08 

1510. 

$ 

6161. 

11.67 

71899. 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

10.36 

0. 

F.  TOTAL 

1510. 

$ 

6161. 

$  71899. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  23727. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)=  _ 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


0. 

0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $  61 61 . 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5-F3C)  \  $  71899. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  4.55 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  .  2.56 
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CALCULATION  SHEET 

DATE 

March.1987 

PROJECT  USDS 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION 

X  HAND 

COMPUTER 

ARCHITECT/ENGINEER 

CONTRACTOR  BID 

CLARK  RICHARDSON  &  BISKUP 

OTHER  fSPECIFYI 

ECO  MEASURE 

STEAM  TRAP  PROGRAM  -  OWNER  TESTING 

COMPUTED  BY 

TGD 

CHECKED  BY 

COST  OF  STEAM  AT  FORT  LEAVENWORTH  -  USDS 

ENTHALPY  OF  WATER  AT  160-“  F.  = 

ENTHALPY  OF  STEAM  AT  120  PSIG  = 

STEAM  EFFICIENCY  = 

128  BTU/LBM 

1,192  BTU/LBM 

74% 

NATURAL  GAS  COST  = 

HEAT  CONTENT  OF  NAT.  GAS  = 

1 .000.000 

$4.00  MCF 

BTU/MCF 

((1 1 92-1 28)*$4.00)/0.74*1 ,000) 

$5.75  PER  THOUSAND  LB  STEAM 

ASSUMING  AN  AVERAGE  OF  50  TRAPS  PER  DAY,  8  HOURS  PER  DAY. 

THE  COST  IS  A  FLAT  FEE  OF  $500  PER  DAY. 

$500/50  TRAPS  =.  $10  PER  TRAP 

COST  OF  INSTALLING  TEST  VALVES  ON  EACH  TRAP 

=  $137 

SAVINGS  FROM  TRAP  INSPECTION 

USING  1 00  TRAPS  AS  A  BASE  WITH  A  1 0%  FAILURE  RATE;  350  LB/HR  F&T  TRAP 

COST  OF  INSPECTING  TRAPS  ONCE  DURING 

THE  HEATING  SEASON 

100  X  $10  =  $1 ,000/YEAR 

NUMBER  OF  TRAPS  FAILED 

100  X  10% 

10  TRAPS 

COST  OF  REPAIRING  TRAPS 

10  X  $145  =  $  1,450/YEAR 

TOTAL  COST  OF  TESTING  AND  REPAIRING  TRAPS 

=  $2.450 /YEAR 

65  Ibs/hr  x  4380  hrs/yr  x  0.5  (sys.  modulation  factor)  = 

142,350  LBS  OF  STM/YEAR/TRAP 

#  of  steam  x  (1 192-128)/1 ,000,000 

=  151  MBTU/YEAR/TRAP 

@$5.75/1 000#  steam 

=  SOeOA'EAR/PER  TRAP 

ENERGY  LOST  DUE  TO  FAILED  TRAPS 

10  X  151  = 

1510  MBTU/YEAR 

COST  OF  STEAM  LOST  DUE  TO  FAILED  TRAPS 

10  X  $868  = 

$8,680/YEAR 

INITIAL  INVESTMENT  FOR  TEST  VALVES 

100 X $137  = 

$13,700 

CALCULATION  SHEET 


ECO-M3 


PAGE  M3-9 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1 .035 

INSTALUTION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS:  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM3 

ANALYSIS  DATE:  03-23-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$ 

12.44 

0. 

$ 

0. 

8.69 

0. 

B.  DIST 

$ 

.00 

0. 

$ 

0. 

12.42 

0. 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

12.21 

0. 

D.  NATG 

$ 

4.08 

1510. 

$ 

6161. 

11.67 

71899. 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

10.36 

0. 

F.  TOTAL 

1510. 

$ 

6161. 

$  71899. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-)  $  0. 

(1)  DISCOUNT  FACTOR  (TABLE  A)  9.11 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1)  $  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS{+)  /COST(-)  (3A2+3Bd4)  $  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF3D1B  IS  <  1  PROJECT  DOES^  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3-f5A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $  6161. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  71899. 

6.  DISCOUNTED  SAVINGS  RATIO  {SIR)=(5  /  1F)=  4.44 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  2.63 


$  23727. 


$  16150. 

$  969. 

$  888. 

$  16206. 

-$  0. 

$  16206. 
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EC0-M5 

EXHAUST  HEAT  RECOVERY 


EXHAUST  HEAT  RECOVERY 


ENERGY  CONSERVATION  OPPORTUNITY:  ECO-M5 


PURPOSE: 

This  Energy  Conservation  Opportunity  simulation  {ECO-M5)  analyzes  the  energy 
savings  associated  with  the  installation  of  heat  recovery  units  to  preheat  outside  air. 
Energy  savings  can  be  accomplished  by  using  exhaust  air  to  preheat  outside  air  used 
for  ventilation.  Heat  recovery  coils  can  be  used  to  transfer  heat  energy  from  the 
exhaust  air  to  the  ventilation  air  stream. 

SCOPE: 

The  ECO  simulation  (ECO-M5)  includes  the  installation  of  heat  recovery  units  in  the 
exhaust  air  stream  and  the  outside  air  intake  air  stream.  The  application  of  this  ECO 
was  considered  for  the  following  buildings. 

Building  475C  Building  475D 

Building  475G  Building  475F 

Heat  recovery  units  were  also  considered  for  reclaiming  heat  from  steam  tunnel  vents 
but  there  was  not  a  viable  use  for  the  heat  energy.  None  of  the  other  buildings  in  the 
USDB  have  a  substantial  amount  of  exhaust  air  which  could  be  used  for  heat 
recovery. 

MODELING  TECHNIQIIF.Q- 

The  total  energy  savings  associated  with  ECO-M5  was  calculated  using  computer 
models  of  Q-Dot  air  to  air  units,  Z-Duct  air  to  air  heat  pipe  units  and  Run  Around  Coil 
Loop  heat  recovery  units.  The  Q-Dot  unit  had  the  best  payback  because  of  it's  low 
maintenance  and  high  energy  savings.  The  Run  Around  Coil  Loop  system  has  a  high 
efficiency  but  it's  high  operation  and  maintenance  costs  reduce  it's  energy  savings. 
The  Z-Duct  system,  like  the  Q-Dot  units  are  somewhat  maintenance  free,  but  for  this 
application  the  Q-Dot  unit  was  more  efficient.  The  installed  cost  estimates  for  all  the 
systems  were  done  using  manufacture  quotes  along  with  Means  Mechanical  Cost 
Data.  Table  M5-1  compares  all  three  heat  recovery  systems  on  a  one  building  bases. 
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ECO  IMPLEMENTATION- 


Ths  implementation  of  this  ECO  will  include  the  installation  of  heat  recovery  units  in 
buildings  475C,  475D,  475G,  and  475F.  The  energy  savings  in  BTU*s  per  year  were 
taken  directly  from  the  computer  models  and  were  converted  manually  into  a  dollar  per 
year  value.  A  difficulty  factor  of  2  was  added  to  the  installation  cost  of  each  unit 
because  of  the  height  at  which  the  systems  are  to  be  installed.  The  repair  and 
maintenance  of  the  rest  of  the  air  handling  equipment  in  these  buildings  are  not 
included  in  this  project  but  must  be  done  before  this  ECO  is  valid. 


SUMMARY; 

This  project  cost  is  the  construction  cost  is  6%  SIOH. 

The  energy  savings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  below  in  Table  M5-1.  A  MBTU's  per  year  savings  as  determined  using  the 
computer  simulation  model.  \ 


System 

Type 

Energy 

Savings 

(MBTU) 

Cost  ^ 

— 

/  Project 

Simple 

Payback 

Savings  to 
Invest  Ratio 

Q-Dot 

453.2  ( 

/  $2,130 

$1 2,908 -:\ 

6.66 

1.76 

Z-Duct 

293.7 

$1 ,568 

$13,563  ' 

i  10.81 

1.08 

Coil  Loop 

300.9 

T  $953 

$16,273  1 

^  12.81 

0.92 

Table  M5-1 
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CALCULATION  SHEET 


PROJECT  USDS 

_  ENERGY  SAVINGS  OPPORTUNITY  SI  IRVFY 

^OCATION  - - - 

i. _ FORT  LEAVENWORTH  KANSAS 

ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BIRKMP 

ECO  MEASURE  - - 

_ ECO-M5:  HEAT  RECOVERY 


DATE 

Mar-90 


SHEET  OF  OF 
1  1 


COMPUTED  BY 

RGB 


CHECKED  BY 
MAW 


OPERATED:  24  HR./DAY,  NOVEMBER  THROUGH  MARCH 

STEAM  @  $.53/THERM 
ELEC  @  $.0425/KWH 


3°F  DB 
3°F  WB 
3,680  CFM 


EXHAUST 

FAN 


3,680  CFM 


ROOF 


Q-DOTAIR- 

TOAIR 

HEAT 

RECOVERY 

COILS 


R.A. 

.68  °F  DB 
50%  R.H. 


RETURN  AIR 


Q-DOT  HEAT  RECOVERY  SYSTEM 
TYPICAL  SECTION  Bllll  n 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM5Q 

ANALYSIS  DATE:  03-19-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 


UNIT  COST  SAVINGS 
$/MBTU{1)  MBTU/YR(2) 


$ 

$ 

$ 

$ 

$ 


12.44 

.00 

.00 

4.08 

.00 


1. 

0. 

0. 

453. 

0. 


$ 

$ 

$ 

$ 

$ 


F.  TOTAL  454.  H 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


ANNUAL  $ 
SAVINGS(3) 

12. 
0. 
0. 

1848. 

0. 

1860. 


9.11 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  {3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 


$ 

$ 

$ 

$ 

-$ 

$ 


12178. 

731. 

670. 

12221. 

0. 

12221. 


DISCOUNT 

FACTOR(4) 

8.69 

12.42 

12.21 

11.67 

10.36 


DISCOUNTED 

SAVINGS(5) 

104. 

0. 

0. 

21566. 

t). 

21670. 


$ 

$ 

$ 


0. 

0. 

0. 


(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  71 51 

A  IF  3D1  IS  »  OR  >  3C  GO  TO  ITEM  4 
B  IF^3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4  ~ 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOM  1C  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  177 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


1860. 

21670. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


6.57 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7 
PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM5Z 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY- CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 


$  12795. 

$  768. 

$  704. 

$  12840. 

-$  0. 

$  12840. 


2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTUA'R(2) 

ANNUAL  $ 
SAVINGS(3) 

A.  ELECT 

$  12.44 

-1. 

$ 

-12. 

B.  DIST 

$  .00 

0. 

$ 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

D.  NATG 

$  4.08 

294. 

$ 

1200. 

E.  COAL 

$  .00 

0. 

$ 

0. 

F.  TOTAL 

293. 

$ 

1188. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


DISCOUNT  DISCOUNTED 

FACTOR(4)  SAVINGS(5) 


8.69 

12.42 

12.21 

11.67 

10.36 


-104. 


0. 

0. 

14004. 

0. 


$  13900. 


A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  911 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST{-)  (3A2+3Bd4) 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


$  4587. 


$ 

$ 

$ 


0. 

0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

(SIR)=(5/1F)=  1.08 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


10.81 


1188. 

13900. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDB  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM5CL 

ANALYSIS  DATE;  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  {1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


15352. 

921. 

844. 

15405. 

0. 

15405. 


UNIT  COST 

SAVINGS 

ANNUALS 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

A.  ELECT 

$  12.44 

-2. 

$ 

-25. 

B.  DIST 

$  .00 

0. 

$ 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

D.  NATG 

$  4.08 

301. 

$ 

1228. 

E.  COAL 

$  .00 

0. 

$ 

0. 

F.  TOTAL 

299. 

$ 

1203. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


DISCOUNT 

FACTOR(4) 

8.69 

12.42 

12.21 

11.67 

10.36 


DISCOUNTED 

SAVINGS(5) 

-217. 

0. 

0. 

14331. 

0. 


$  14114. 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  {3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33)  $  46 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1R= 

C  IF3D1BIS*>1  GOTOITEM4 
D  IF  3D1 B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


A1) 


9.11 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  {SIR)=(5/in=  0  92 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


12.81 


1203. 

14114. 


ECO-M5 


PAGE  M5-6 


CONSTRUCTION  COST  ESTIMATE 


DATE  PREPARED 


SHEET 


OF 

1 


PROJECT 


USDS  ENERGY  STUDY 


LOCATION 


FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 


BASIS  FOR  ESTIMATE 
X 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


ESTIMATOR 


CHECKED  BY 


Q-Dot  Air  to  Air  Heat  Recovery  System 

QU 

ANTITY 

I  MATERIAL 

>ABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

Q-Dot  Air  to  Air  Units 

1 

EA 

$3,467 

$3,467 

$2,000 

$2,000 

$5,467 

MISC.  CONTROLS 

1 

EA 

$400 

$400 

$100 

$100 

$500 

SEALED  SHEET  METAL  BLOCK  OFF 

63 

SO.  R 

$2 

$126 

$12 

$756 

$882 

PROP.  FAN  W/  SHEET  METAL  HOUSING 

1 

EA 

$900 

$900 

$500 

$500 

$1,400 

SUBTOTAL 

$4,893 

$3,356 

$8,249 

CONTINGENCY  10% 

10% 

$489 

10% 

$336 

$825 

SUBTOTAL 

$5,382 

$3,692 

$9,074 

WORK  COMP,TAX.SOC.SEC..INS 

3.50% 

$188 

13.0% 

$480 

$668 

DIRECT  COST 

$5,570 

$4,172 

$9,742 

OVERHEAD  AND  PROFIT 

25% 

$1,393 

25% 

$1,043 

$2,436 

SUBTOTAL 

$6,963 

$5,215 

$12,178 

CONSTRUCTION  COST 

ENG.  FORM  iso 

$12,178 

1AVC-59 


ECO-M5 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT 

USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO.  ~ 

_ ECO-M5 _ 


DATE  PREPARED 

[BASIS  FOR  ESTIMATE 


[ESTIMATOR 


QUANTITY  [ 


RGB 

MATERIAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY^  _ 

ICHECKEDBY 
_ MAW 


Z-Duct  Air  to  Air  Heat  Recovery  System 

NO. 

UNITS 

UNIT 

MEAS. 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

i  W  1 

COST 

Z-Duct  Air  to  Air  Units 

1 

EA 

$3,900 

$3,900 

$2,000 

$2,000 

$5  900 

MISC.  CONTROLS 

1 

EA 

$400 

$400 

$100 

$100 

$500 

SEALED  SHEET  METAL  BLOCK  OFF 

63 

SQ.  FT 

$2 

$126 

$12 

$756 

$882 

PROP.  FAN  W/  SHEET  METAL  HOUSING 

1 

EA 

$900 

$900 

$500 

$500 

$1,400 

_ SUBTOTAL _ 

CONTINGENCY  10% _ 

_ SUBTOTAL _ 

WORK  COMP.TAX.SOC.SEC..INS 

_ DIRECT  COST _ 

OVERHEAD  AND  PROFIT _ 

_ SUBTOTAL _ 

_ _ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


55,326 

$3,356 

$8,682 

$533 

10% 

$336 

$869 

55.859 

$3,692 

$9,551 

$205 

13.0% 

$480 

$685 

;6,064 

$4,172 

$10,236 

i1.516 

25% 

$1,043 

$2,559 

;7,580 

$5,215 

$12,795 

_  $12,795 

ECO-M5 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT 

_ USDS  ENERGY  STUDY _ 

LOCATION 

_ FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DATE  PREPARED 

I  BASIS  FOR  ESTIMATE 
_ X  CODE i 


ISHEET OF 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 


DRAWING  NO. 

ECO-M5 

ESTIMATOR 

RGB 

CHECKED  BY 

MAW 

Exhaust  Run  Around  Heat  Recovery  Loop 

QUANTITY 
NO.  UNIT 
UNITS  MEAS 

MATERIAL 

PER  TOTAL 

UNIT 

PER 

UNIT 

_ABOR 

TOTAL 

TOTAL 

COST 

GLYCOL  COILS 

2 

EA 

$1,910 

$3,820 

$270 

$540 

$4,360 

GLYCOL  PUMP 

1 

EA 

$370 

$370 

$132 

$132 

$502 

PUMP  SUPPORT 

1 

EA 

$500 

$500 

$300 

$300 

$800 

EXPANSION  TANK 

1 

EA 

$710 

$710 

$120 

$120 

$830 

GLYCOL  PIPE 

25 

LF 

.  $4 

$100 

$8 

$200 

$300 

PIPE  INSULATION 

25 

LF 

$2 

$53 

$2 

$42 

$94 

TEES 

2 

EA 

$3 

$6 

$24 

$48 

$54 

ELLBOWS 

4 

EA 

$2 

$8 

$15 

$60 

$68 

BUTTERFLY  VALVES 

2 

EA 

$54 

$108 

$44 

$88 

$196 

SUCTION  DIFFUSER 

1 

EA 

$152 

$152 

$55 

$55 

$207 

THERMOMETER 

3 

EA 

$6 

$18 

$19 

$57 

$75 

TEMPERATURE  TRANSMITTER 

1 

EA 

$216 

$216 

$44 

$44 

$260 

DIFF.  PRESS.  SWITCH  W/  INDICATOR 

1 

EA 

$403 

$403 

$28 

$28 

$431 

PRESSURE  GAUGES 

3 

EA 

$12 

$36 

$6 

$18 

$54 

S.EALED  SHEET  METAL  BLOCK  OFF 

63 

SQ.FT 

$2 

$126 

$12 

$756 

$882 

PROP.  FAN  W/  SHEET  METAL  HOUSING 

1 

EA 

$900 

$900 

$500 

$500 

$1,400 

SUBTOTAL 

$7,525 

$2,988 

$10,513 

CONTINGENCY  10% _ 

_ SUBTOTAL _ 

WORK  COMP,TAX.SOC.SEC..INS 

_ DIRECT  COST _ 

OVERHEAD  AND  PROFIT _ 

_ SUBTOTAL _ 

_ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


$753 
$8,278 
$290 
$8.568 
$2,142 
SI  0.710 


$299 

$3.287 

$427 

$3,714 

$928 

$4,642 


$1,052 

$11.565 

$717 

$12,282 

$3,070 

$15,352 

$15.352 
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EC0-M6 


INSULATE  DUCTWORK 


This  EnsrQy  Conssryation  Opportunity  simulation  (ECO-M6)  analyzas  th©  energy 
savings  associated  with  reducing  the  amount  of  heat  transfer  through  the  walls  of  the 
duc^ork  that  carries  air  from  the  air  handling  equipment  to  the  space  being 
conditioned.  The  ductwork  can  lose  or  gain  heat  from  th©  unconditioned  spaces 
through  which  it  is  routed,  thus  not  providing  the  required  air  temperature  at  the  air 
outlet. 

SCOPE: 

The  implementation  of  this  ECO^  simulation  IfEQO-MS)  would  have  to  be  to  tluctwork 
that  exists  that  is  routed  in^nconditioned  spacas-  The  only^uTidings  that  con^in 
CGntrdI  air  handiinQ  GQuiprnGnt^ith  ductwork  to  fhG  spacG  to  Kg  conditioriGd  arGi  J 


Building  475C 
Building  475D 
Building  475E 
Building  475F 
Building  475G 


Building  463 
Building  465 
Building  472 
Building  473 
Building  475 


The  modeling  technique  used  to  calculate  the  energy  savings  associated  with 
insulating  the  ductwork  located  in  unconditioned  spaces,  is  a  heat  transfer  calculation 
including  the  heat  transfer  coefficient  of  the  ductwork  walls  and  the  temperature 
difference  between  the  air  inside  and  outside  the  ductwork.  If  the  ductwork  is  located 
in  conditioned  spaces,  then  the  addition  of  insulation  to  the  ductwork  will  not  effectively 
changG  thG  amount  of  enaigy  usGd  to  condition  thG  GntirG  building  bGcausG  tha 
temperature  difference^is  zer^ 


The  easiest  method  of  insulating  ductwork  is  on  the  outside  of  the  metal.  Another 
method  IS  to  insulate  the  ductwork  on  the  inside  of  the  metal.  The  insulation  on  the 
inside  of  the  ductwork  is  typical  when  new  ductwork  is  installed.  To  insulate  the  inside 
of  existing  ductwork  is  difficult  and  seldom  feasible.  All  of  the  ductwork  attached  to  air 
handling  units,  with  the  exception  of  the  castle,  is  routed  through  conditioned  spaces 


thus  no  energy  savings  is  present.  The  ductwork  for  the  air  handling  units  located  in 
the  castle  are  concealed  in  the  exterior  walls  of  the  structure.  Because  of  changes  in 
direction  and  transitions,  insulating  the  inside  of  the  ductwork  is  not  feasible.  The 
ductwork  would  have  to  be  removed  and  re-installed  with  interior  insulated  ductwork, 
which  is  not  cost  effective.  This  ECO  is  not  feasible  under  the  present  conditions. 
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ECO-M10 

CENTRAL  PLANT  COOLING 


CENTRAL  CHILLER  PLANT: 


ENERGY  CONSERVATION  QPPORTNITY:  ECO-M1Q 


PURPOSE; 

The  purpose  of  this  Energy  Conservation  Opportunity  (ECO-M10)  is  to  calculate  the 
savings  realized  by  installing  a  400  ton  centrifugal  chiller  to  serve  the  air  conditioning 
requirements  for  the  USDB  facility.  The  central  chiller  would  replace  the  air  cooled 
condensing  units,  and  window  mounted  air  conditioners  that  currently  serve  the 
buildings  listed  below. 

SCOPE: 

This  project  {ECO-M10)  was  considered  for  the  following  buildings: 


Building 

450 

Building 

463 

Building 

464 

Building 

465 

Building 

472 

Building 

473 

Building 

475A 

Building 

475B 

Building 

475H 

MODELING  TECHNIQUES- 

The  modeling  technique  used  for  ECO-M10  assumes  that  the  existing  equipment 
kilowatt  per  ton  is  1 .5  which  is  typical  for  air  cooled  condensers,  and  the  central  chiller 
plant  kilowatt  per  ton  is  estimated  at  0.95.  The  building  energy  use  was  calculated 
using  the  Trace  Ultra  energy  simulation  program. 

ECO  IMPLEMENTATION!- 

The  removal  of  the  existing  air  cooled  condensing  units,  direct  expansion  cooling 
coils,  the  air  cooled  chiller  serving  the  buildings  at  the  south  gate,  and  the  window  air 
conditioners  is  required  to  implement  this  ECO. 

Installation  of  a  centrifugal  chiller,  chilled  water  pump,  condenser  water  pump,  cooling 
tower,  and  accessories  at  building  #474  is  required  for  ECO-M10.  The  chilled  water 
distribution  piping  will  be  installed  in  the  existing  piping  tunnels. 
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SUMMARY: 


% 


The  installation  of  a  central  chiller  plant  will  save  64,330  kWh  of  electrical  energy  per 
year,  and  will  (^st  $444,452  for  the  construction.  A  savings  investment  ratio  of  0.05 
disqualifies  this  project  from  consideration.  The  estimated  simple  payback  is 
approximately  163  years. 
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CALCULATION  SHEET 


PROJECT 

LOCATION 


USDS 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


DATE 

ADr-90 


ARCHITECT/ENQINlER  - - 

_ CLARK  RICHARDSON  &  BISKI  IP 

ECO  MEASURE  - - 

_ _ ECO-M10 


COMPUTED  BY 

MJM 


THE  CAPACITY  OF  COOLING  PER  BUILDING  IS: 


BUILDING 

450 

463 

464 

465 

472 

473 
475A 
475B 
475E 
475H 


TOTAL 


TONS  CLG 
32 
22 
26 
17 
69 
39 
39 
28 
92 
20 

384  TONS 


INSTALL  A  400  TON  CENTRIFUGAL  CHILLER  IN  THE  BOILER  PLANT 
USING  ATYPICAL  DELTA  TEMPERATURE  OF  lO^F 
ENERGY  =  (GPM)  (CP)  (AT) 

ENERGY  =  (384  TONS)  (12,000  BTUH/TON)  =  4,608,000  BTUH 

CP  =  1.0  FOR  WATER 

AT=10®F 

GPM  =  (ENERGY)  /  (CP)  (AT)  (500  LB  MIN  /  GAL  HOUR) 

GPM  =  4.608,000/ 5000 
GPM  =  921 .6 

PUMP  TO  BE  SIZED  FOR  925  GPM 

CAN  BE^DETEmliS  SIZES,  NUMBER  OF  FITTINGS.  AND  FRICTION  LOSS 

THE  PUMP  WILL  BE  A  925  GPM,  150'  HEAD  END  SUCTION. 
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CALCULATION  SHEET 

PROJECT 

USDB 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION 

BUILDING  474 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

ECO  MEASURE 

CENTRAL  PLANT  COOLING  ECO-M10 

DATE 

Mar-90 


COMPUTED  BY 

TGD 


CHECKED  BY 
MAW 


CHILLED  WATER  PUMP:  625  GPM  @  1 50  FT.  HEAD 

50  H.P.  MOTOR  - 1750  RPM  -  480/60/3  -  65  F.L.A. 

[(65  A.)  (480  V.)  (V3)]  / 1 ,000  =  54  KW 

CONDENSER  WATER  PUMP:  1 200  GPM  @  75  FT.  HEAD 

30  H.P.  MOTOR  - 1750  RPM  -  480/60/3  -  40  F.L.A. 

[(40  A.)  (480  V.)  (V3)]  / 1 ,000  =  33  KW 

COOLING  TOWER  FAN:  20  H.P.  MOTOR  - 1750  RPM  -  480/60/3  -  27  F.L.A. 

[(27  A.)  (480  V.)  (V3)]  / 1 ,000  =  22  KW 

(0.9  POWER  FACTOR)  X  (0.8  MOTOR  EFFICIENCY)  =  0.72  ELECTRICAL  FACTOR 

(39KW  +  24KW  +  1 6KW)  x  (0.72)  =  78  KW  FOR  AUXILLARY  EQUIPMENT 

4Q.Q,T0N  CHILLER:  0.75  KW  /  TON 

78  KW  /  400  TON  =  0.20  KW  /  TON  FOR  AUXILLARY  EQUIPMENT 

0.75  +  0.20  =  n  QtZ  U\M  /  TOM  OX/CD  A  I  I  mrij 


0.95  KW  /  TON  OVERALL  EFFICIENCY  FOR 

400  TON  CENTRIFUGAL  CHILLER  SYSTEM: 


1.5KW/TON 


0.95/1.5  = 


63%  FUTURE  ELECTRICAL  ENERGY  USEAGE 
WITH  CENTRAL  CHILLER  PLANT: 

173,865  KWH 

109,535  KWH 

64,330  KWH 

220  MBTU 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
energy  conservation  investment  program  (ECIP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7 
PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM10 

ANALYSIS  DATE:  03-19-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B-h1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


444542. 

26673. 

24450. 

446099. 

0. 

446099. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTU/YR(2) 

ANNUAL  $ 
SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

$  12.44 

$  .00 

$  .00 

$  4.08 

$  .00 

220. 

0. 

0. 

0. 

0. 

$  2737. 

$  0. 

$  0. 

$  0. 

$  0. 

8.69 

12.42 

12.21 

11.67 

10.36 

23785. 

0. 

0. 

0. 

0. 

F.  TOTAL 

220. 

$  2737. 

$  23785. 

3.  NON  ENERGY  SAVINGS{+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 


3A1) 


9.11 


TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 


$ 

$ 

$ 


0. 

0. 

0. 


D. 


7849. 


PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $ 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/( YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

(SIR)=(5/1F)=  0.05 


2737. 

23785. 


6.  DISCOUNTED  SAVINGS  RATIO 
(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


162.99 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

KHOJECT 

USDB  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  - - — — 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

conp  R 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY! 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

CODEC 
_  OTHER 

UHAWINU  NO. 

NONE 

ESTIMATOR 

MJM 

CHECKED  BY 

MAW 

CENTRAL  PLANT  COOUNG 

1  QUANTITY 

I  MATERIAL 

1  LABOR 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

400  TON  CENTRIFUGAL  CHILLER 

EXPANSION  TANK  AND  TOWER 

40C 

)TON 

260.15 

$104,052 

80.75 

$32,300 

$136  352 

925  GPM  PUMP.  150*  HEAD 

1 

EA 

1650.00 

$1,650 

390.0C 

$390 

$?  040 

8"  BLACK  STEEL  PIPE.  HANGERS.  INSUL 

160 

FT 

18.18 

$2,909 

22.17 

$3,547 

$6  456 

6”  BLACK  STEEL  PIPE.  HANGERS.  INSUL 

1620 

FT 

12.20 

$19,764 

18.19 

$29,468 

$4Q  23? 

5“  BLACK  STEEL  PIPE.  HANGERS.  INSUL 

1400 

FT 

10.19 

$14,266 

13.86 

$19,404 

$33  670 

4*:  BLACK  STEEL  PIPE.  HANGERS.  INSUL 

1360 

FT 

7.45 

$10,132 

12.25 

$16,660 

$26  7Q2 

3"  BLACK  STEEL  PIPE.  HANGERS.  INSUL 

400 

FT 

5.32 

$2,128 

10.84 

$4,336 

$6  464 

8-  BLACK  STEEL  ELL 

13 

EA 

66.00 

$858 

135.00 

$1,755 

$2  61 3 

6"  BLACK  STEEL  ELL 

14 

EA 

37.00 

110.00 

$1,540 

$2 

5"  BLACK  StEEL  ELL 

13 

EA 

37.00 

110.00 

$1,430 

$1  911 

4-  BLACK  STEEL  ELL 

10 

EA 

14.90 

$149 

70.00 

$700 

$64Q 

3-  BUCK  STEEL  ELL 

10 

EA 

9.00 

$90 

50.00 

$500 

$5QO 

8"  BUCK  STEEL  TEE 

1 

EA 

91.00 

$91 

220.00 

$220 

$.31 1 

6"  BUCK  STEEL  TEE 

1 

EA 

50.00 

$50 

185.00 

$185 

$235 

5-  BUCK  STEEL  TEE 

3 

EA 

50.00 

$150 

185.00 

$555 

$706 

4"  BUCK  STEEL  TEE 

3 

EA 

27.00 

$81 

115.00 

$345 

$426 

8-  BUTTERFLY  VALVE 

4 

EA 

200.00 

$800 

120.00 

$480 

$1  260 

6*  BUTTERFLY  VALVE 

2 

EA 

140.00 

$280 

110.00 

$220 

$500 

5“ BUTTERFLY  VALVE 

2 

EA 

120.00 

$240 

110.00 

$220 

$460 

4"  BUTTERFLY  VALVE 

8 

EA 

86.00 

$688 

70.00 

$560 

$1  246 

3”  GATE  VALVE 

10  I 

EA 

105.00 

$1,050 

27.00 

$270 

$1  320 

ENG.  FORM  150 - ^ 

1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION 
_ FOFIT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


ECO-M10 


BUILDING  450  COOLING  COIL 
REPLACEMENT 


BUILDING  450  REFRIGERATION 
DEMOLITION 


BUILDING  465  REFRIGERATION 
DEMOLITION 


BUILDING  472  COOLING  COIL 
REPLACEMENT 


BUILDING  472  REFRIGERATION 
DEMOLITION 


BUILDING  475A  FAN  COIL  UNIT 
INSTALUTION 


BUILDING  475B  FAN  COIL  UNIT 
INSTALLATION 


BUILDING  475H  FAN  COIL  UNIT 
INSTALLATION 


_ SUBTOTAL 


CONTINGENCY  10% 


_ _ SUBTOTAL 


WORK  COMP.TAX.SOC.SEC.IN.q 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ CONSTRUCTION  COST 


ESTIMATOR  CHECKED  BY 

_ MJM _ IV 


QUANTITY 


_ lEA _  1130.00 


2  TON 


LABOR 

NO.  I  UNIT  PER  I  Total  per  i  total 
UNITS  ImEAS.  UNIT  UNIT 


TOTAL 

COST 


301 .330 


30,133 


331 ,463 


24.170 


355,633 


88,909 


444,542 


444,542 
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EC0-M11 


CASTLE  AIR  SYSTEM 
REPAIR 


CASTLE  AIR  SYSTEM  REPAIRS 
ENERGY  CONSERVATION  OPPORTUNITY:  ECQ-M11 


PURPOSE! 

This  Energy  Conservation  Opportunity  simulation  (ECO-M5)  analyzes  the  energy 
savings  associated  with  removal  of  air  stratification  in  the  castle  domiciles. 
Stratification  occurs  in  areas  with  high  ceilings  when  hot  air  rises  to  the  upper  levels 
and  there  is  no  way  for  it  to  be  circulated  back  down.  Stratification  in  the  castle 
domiciles  is  causing  the  upper  levels  to  become  over  heated  by  an  estimated  10°.  An 
energy  savings  can  be  seen  by  repairing  the  return  air  systems  which  pulls  the  hot  air 
from  the  upper  levels  and  circulates  it  down  through  the  lower  levels.  The 
implementation  of  this  project  will  not  change  the  number  or  capacity  of  any  of  the 
existing  air  handling  systems. 

SCOPE: 

The  ECO  simulation  (ECO-M11)  includes  the  repair  and  maintenance  of  the  existing 
air  handling  systems.  The  application  of  this  ECO  was  considered  for  the  following 
buildings. 


Building  475C  Building  475D 

Building  475G  Building  475F 

The  existing  AHU's  in  these  buildings  are  currently  operating  with  no  return  air  from 
the  space.  The  doors  of  the  fan  room  have  been  removed  allowing  the  AHUs  to  pull  in 
air  from  the  pipe  tunnels,  chases  or  from  wherever  it  finds  the  least  amount  of 
resistance.  Replacing  the  doors  and  sealing  off  the  fan  rooms  will  allow  the  AHU's  to 
pull  warm  return  air  from  the  top  levels  of  these  buildings.  This  will  create  proper  air 
circulation  and  eliminate  the  air  stratification.  An  energy  savings  will  be  seen  by 
eliminating  the  over  heating  of  the  top  levels  of  these  buildings. 

MODELING  TECHNIQUES: 

The  energy  savings  associated  with  this  ECO  was  calculated  using  a  computer 
simulation  developed  as  a  base  load  on  the  facility.  The  existing  HVAC  systems  were 
simulated  to  heat  the  top  three  tiers  of  each  building  to  10°  above  the  68°  setpoint. 
The  temperature  was  then  set  to  68°  and  the  simulation  was  ran  again  to  find  the 
difference  in  energy  use.  The  difference  in  the  energy  usage  for  these  two  computer 
runs  is  the  energy  savings  for  ECO-M1 1 .  The  cost  repairing  these  AHU's  were  done 
using  Means  Mechanical  Cost  Data. 


ECO-M11 


PAGE  M11-1 


ECO  IMPLEMENTATION! 

The  implementation  of  this  ECO  will  include  the  installation  of  new  doors  on  the  fan 
rooms  of  each  building.  All  pipe  chases  passing  through  the  fan  rooms  will  need  to  be 
sealed  along  with  any  other  openings  which  presently  exist.  This  will  restore  the 
return  air  system  back  to  it's  original  design  which  will  in  turn  eliminate  any  air 
stratification  within  these  buildings. 


SUMMARY: 

The  probable  construction  cost  to  implement  this  ECO  by  building  is  shown  in  Table 
M11-1.  This  project  cost  is  the  construction  cost  as  determined  in  the  appendix  plus 
6%  SIOH. 

The  energy  savings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  below  in  Table  M1 1-1  on  a  dollars  per  year  savings  as  determined  using  the 
computer  simulation  model. 


Building 

Number 

Energy 
Savings 
(MBTU)  / 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings  to 
Invest  Ratio 

475C 

$1 ,458 

$1 ,779 

1.51 

7.72 

475D 

/  $1,474 

$1 ,779 

1.49 

7.83 

475F 

— 

$1 ,779 

1.34 

8.68 

475G 

$1,323 

$1,779 

1.67 

6.99 

Table  Ml  1-1 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7 
PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM11C 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


1678. 

101. 

92. 

1684. 

0. 

1684. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

0. 

$  0. 

8.69 

0. 

B.  DIST 

$  .00 

0. 

$  0. 

12.42 

0. 

C.  RESID 

$  .00 

0. 

$  0. 

12.21 

0. 

D.  NATG 

$  4.08 

273. 

$  1114. 

11.67 

13000. 

E.  COAL 

$  .00 

0. 

$  0. 

10.36 

0. 

F.  TOTAL 

273. 

$  1114. 

$ 

13000. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

9.11 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$ 

0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

4290. 


(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1 B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

(SIR)=(5/1F)=  7.72 


1114. 

13000. 


6.  DISCOUNTED  SAVINGS  RATIO 
(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


1.51 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  : 

PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM11D 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


1678. 

101. 

92. 

1684. 

0. 

1684. 


3. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

0. 

$  0. 

8.69 

0. 

B.  DIST 

$  .00 

0. 

$  0. 

12.42 

0. 

C.  RESID 

$  .00 

0. 

$  0. 

12.21 

0. 

D.  NATG 

$  4.08 

277. 

$  1130. 

11.67 

13187. 

E.  COAL 

$  .00 

0. 

$  0. 

10.36 

0. 

F.  TOTAL 

277. 

$  1130. 

$ 

13187. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

9.11 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1 

) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$ 

0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

4352. 


(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  {2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/( YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)={5  /  1F)=  7  83 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


1130. 

13187. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


1.49 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1.035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDB  REGION  NOS.  7  CENSUS:  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM1 1 F 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  .$ 

F.  TOTAL  INVESTMENT  (1D-1E)  $ 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


1678. 

101. 

92. 

1684. 

0. 

1684. 


FUEL 


UNIT  COST  SAVINGS  ANNUAL  $  DISCOUNT  DISCOUNTED 

$/MBTU(1)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


A.  ELECT 

$ 

12.44 

0. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

307. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

307. 

0. 

8.69 

0 

0. 

12.42 

0 

0. 

12.21 

0, 

1253. 

11.67 

14623 

0. 

10.36 

0. 

1253. 

$ 

14623 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  911 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


$  0. 

$  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  4826 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1 B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $  1253. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  14623. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  8  68 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  1.34 


ECO-M11 


PAGE  Ml  1-5 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

energy  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1.035 

^STALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM11G 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


UNIT  COST  SAVINGS 
FUEL  $/MBTU(1)  MBTU/YR(2) 


A.  ELECT  $  12.44  0. 

B.  DIST  $  .00  0. 

C.  RESID  $  .00  0. 

D.  NAT  G  $  4.08  247. 

E.  COAL  $  .00  0 


F.  TOTAL 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

$ 

0. 

8.69 

0. 

$ 

0. 

12.42 

0. 

$ 

0. 

12.21 

0. 

$ 

1008. 

11.67 

11763. 

$ 

0. 

10.36 

0. 

$ 

1008. 

$  11763. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $ 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5/1F)=  6.99 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


$ 

$ 


1008. 

11763. 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  “  - - 

USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 

_ NONE 


DATE  PREPARED 

jBASIS  FOR  ESTIMATE 
X  CODE i 


I  ESTIMATOR 


METAL  DOORS 


SHEET  METAL  « 


CAULKING  MASONRY  « 


QUANTITY 


NO. 

UNITS 

UNIT 

MEAS. 

2 

EA 

50 

SOFT 

400 

LF 

RGB 


MATERIAL 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 

MAW 


LABOR  TOTAL 

PER~|  TOTAL  COST 

UNIT 


_ SUBTOTAL 


CONTINGENCY  10% 


_ _ SUBTOTAL 


WORK  COMP.TAX.SQC.SPO,  IM.q 


_ _ _  DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ _ CONSTRUCTION  COST 
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EC0-M12 

REDUCE  STEAM 
DISTRIBUTION  PRESSURE 


REDUCE  STEAM  DISTRIBUTION  PRESSURE 
ENERGY  CONSERVATION  OPPORTUNITY:  ECO-M12 


PURPOSE! 

The  purpose  of  this  Energy  Conservation  Opportunity  (ECO-M12)  is  to  calculate  the 
savings  realized  by  reducing  the  steam  pressure  for  the  USDB  facility.  The  laundry 
requires  120  psig  steam,  while  the  space  heating  requirements  can  be  served  by  80 
psig  steam. 

SCOPE: 

Steam  is  delivered  to  the  various  buildings  by  a  system  of  insulated  high  pressure 
steam  pipes  located  in  tunnels.  The  steam  pressure  at  the  boilers  is  maintained  at 
120  psig.  The  steam  pressure  is  reduced  at  the  individual  buildings  to  the  pressure 
required  for  space  heating  and/or  any  process  usage. 

Steam  must  be  delivered  at  a  pressure  high  enough  to  overcome  the  system 
resistance  losses,  while  maintaining  sufficient  pressure  to  equal  or  exceed  the 
downstream  pressure  requirement. 

Reducing  the  steam  pressure  for  energy  savings  will  decrease  the  density  of  the  steam 
in  the  steam  piping.  The  steam  will  take  up  more  volume  in  the  pipes,  making  it  a 
tighter  squeeze  to  pass  through  the  orifice  plates  used  to  measure  steam  flow. 

Because  the  orifice  plate  sees  a  greater  pressure  drop  for  a  given  flow,  the  signal  sent 
to  the  chart  recorder  will  be  greater  also,  and  the  chart  will  read  proportionally  higher. 
The  orifice  plates  will  have  to  be  replaced  for  each  steam  recorder  to  reflect  steam  flow 
rates,  accurately  at  a  reduced  steam  pressure. 

Steam  trap  capacities  will  also  be  reduced,  due  to  the  reduced  differential  pressure 
across  the  steam  traps  orifice.  The  traps  affected  will  be  the  traps  located  in  the 
Powerhouse,  and  the  traps  serving  steam  mains  upstream  of  the  pressure  reducing 
valves. 

Generally  traps,  and  drip  legs  serving  steam  mains  are  oversized  by  the  design 
engineer,  and  a  reduction  in  steam  pressure  will  not  have  an  adverse  effect  the  traps 
performance. 

Nevertheless,  lowering  thesteam  trap  condensate  handling  capacity  could  cause 
water  to  back  up  into  the  the  steam  mains.  This  could  possibly  result  in  water  hammer, 
if  a  slug  of  condensate  is  picked  up  by  fast  moving  steam  traveling  over  the  surface  of 
the  condensate.  Since  water  hammer  can  cause  extensive  damage  to  the  system,  the 
exact  capacity  of  each  trap  effected  by  steam  pressure  reduction  must  be  determined. 

MODELING  TECHNIQUES: 
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MODELING  TECHNIQUES: 

The  modeling  techniques  used  to  calculate  the  energy  savings  for  ECO-M12  were 
derived  from  "Improving  Boiler  Efficiency"  by  S.  G.  Dukelow.  Boiler  efficiency  is 
increased  by  lowering  the  operating  steam  pressure,  because  the  flue  gases  leave  the 
boiler  at  a  lower  temperaure. 

The  saturation  temperature  of  steam  at  120  psig  is  350°F.,  and  the  corresponding  flue 
gas  temperature  is  450°F.  Reducing  the  operating  pressure  of  the  boiler  to  80  psig, 
reduces  the  saturation  temperature  of  the  steam  to  324°F.,  and  the  corresponding  flue 
gas  temperature  is  reduced  to  424°F. 

The  total  heat  content  or  enthalpy  of  steam  at  120  psig  is  1 ,192.4  btu/lb.,  while  80  psig 
steam  has  an  enthalpy  of  1,186.3  btu/lb.  The  80  psig  steam  also  has  a  higher  latent 
heat  content  per  pound  than  the  120  psig  steam.  While  the  120  psig  steam  has  more 
total  heat  per  pound  than  the  80  psig  steam,  this  heat  is  never  fully  realized  at  the  heat 
exchanger. 

As  the  steam  pressure  is  reduced  prior  to  delivery  to  the  heat  exchanger,  the  extra 
btu's  are  converted  into  superheated  steam.  This  superheated  steam  is  all  sensible 
heat  and  is  promptly  dissipated  before  it  can  be  recovered  at  the  heat  exchanger. 

The  modeling  technique  assumes  that  the  steam  consumption  remains  constant  for 
the  facility,  and  the  cost  of  producing  steam  is  reduced  due  to  the  increased  boiler 
efficiency. 

ECO  IMPLEMENTATION- 

The  implementation  of  ECO-M12  can  be  accomplished  when  the  existing  boilers  are 
replaced.  The  existing  facility  is  served  by  three  580  H.P.  steam  boilers  operating  at 
120  psig  steam  pressure.  We  recommend  installing  two  435  H.P.,  and  one  870  H.P. 
steam  boilers. 

The  870  H.P .,  and  one  435  H.P.  boiler  would  be  operated  at  80  psig  pressure,  and 
would  serve  the  space  heating  requirements  of  the  facility.  The  remaining  435  H.P. 
boiler  would  be  operated  at  120  psig  and  would  be  dedicated  to  serving  the  laundry. 

SUMMARY: 

Since  ECO-M12  can  be  implemented  at  the  time  the  existing  steam  boilers  are 
replaced,  there  are  no  associated  costs  for  execution,  and  the  energy  savings  can  be 
realized  within  the  next  two  years. 
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CALCULATION  SHEET 

DATE 

Mar-90 

SHEET  OF 

1  1 

PROJECT  DsDB  — - - 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

moN 

LOCATION  ~  - - 

STEAM  PLANT 

X  HAND 

COMPUTFR 

ARCHITECT/ENGINEER  - - 

CLARK  RICHARDSON  &  BISKUP 

CONTRAC 
OTHER  j 

TOR  BID 

SPECIFY) 

ECO  MEASURE  ~ 

ECO  Ml  2 

COMPUTED  BY 

TGD 

CHECKED  BY 

MAW 

STEAM 

PRESSURE 

ENTHALPY 
BTU/LB.  of  STEAM 

SYSTEM 

EFFICIENCY 

STEAM  COST 
PER  1000  LBS. 

ESTIMATED 
ANNUAL  SAVINGS 

120  PSIG 

1,192.4 

74.000% 

$5,754 

NONE 

115PSIG 

1,191.7 

74.094% 

$5,742 

$652 

110  PSIG 

1,191.0 

74.188% 

$5,731 

$1,249 

105  PSIG 

1,190.4 

74.282% 

$5,721 

$1,792 

100  PSIG 

1,189.6 

74.376% 

$5,709 

$2,443 

95  PSIG 

1,188.8 

74.470% 

$5,698 

$3,040 

90  PSIG 

1,188.0 

74.564% 

$5,686 

$3,692 

85  PSIG 

1,187.2 

74.658% 

$5,675 

$4,289 

80  PSIG 

1,186.3 

74.752% 

$5,663 

$4,941 

AVERAGE  STEAM  USE  148,750  LBS  PER  DAY 

SYSTEM  EFFICIENCY  CALCULATED  FROM: 

IMPROVING  BOILER  EFFICIENCY  BY  S.G.  DUKELOW 

SPONSORED  BY  KANSAS  STATE  UNIVERSITY  AND  KANSAS  ENERGY  OFFICE 

CHAPTER  6.  EFFECT  OF  BOILER  STEAM  PRESSURE  ON  FLUE  GAS  TEMPERATURE  AND  BOILER  EFFICIENCY 
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CALCULATION  SHEET 
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RETURN  SYSTEM 


CONDENSATE  RETURN  SYSTEM  SERVICE: 
ENERGY  CONSERVATION  OPPORTUNITY 
ECO-M14 


PURPOSE: 

This  Energy  Conservation  Opportunity  simulation  (ECO-M14)  analyzes  the  energy 
savings  associated  with  reducing  the  amount  of  heat  transfer  through  the  walls  of 
condensate  return  piping.  The  piping  transfers  heat  to  its  surroundings  because  of  a 
temperature  difference  between  the  fluid,  and  the  ambient  space  temperature  through 
which  it  is  routed.  This  loss  of  heat  from  the  hot  condensate  to  the  ambient  air  in  the 
piping  tunnels  causes  increased  use  of  natural  gas  at  the  boiler. 

SCOPE: 

This  Energy  Conservation  Opportunity  (ECO-M14)  involves  the  condensate  return 
piping  from  building  #475  (Castle  Building).  The  condensate  return  system  for  this 
building  consists  of  approximately  700  feet  of  6"  and  8"  steel  piping,  approximately 
600  feet  of  this  piping  is  uninsulated,  and  100  feet  of  piping  will  need  to  be  replaced. 

MODELING  TECHNIQUES: 

The  modeling  techniques  used  to  calculate  the  energy  savings  for  ECO-M14  were 
derived  by  measuring  the  present  condensate  return  temperature,  and  estimating  the 
future  condensate  return  temperature  by  using  a  computer  spreadsheet. 

The  average  daily  steam  consumption  was  derived  by  summing  25%  of  the  average 
winter  rate  of  370,000  lbs.  per  day,  and  75%  of  the  average  summer  rate  of  75,000  lbs. 
per  day. 

The  steam  tunnel  that  exits  the  west  wall  of  the  boiler  plant  serves  the  Castle  Building 
#475,  which  includes  the  laundry  facility.  The  estimated  annual  steam  load  served  by 
this  tunnel  is  50%  of  the  total  system  load. 

ECO  IMPLEMENTATION! 

The  implementation  of  this  Energy  Conservation  Opportunity  (ECO-l\/l14)  requires  the 
replacement  of  approximately  100  feet  of  8"  condensate  return  piping  installed  at  the 
floor  level  of  the  piping  tunnel.  Various  fittings  are  required  along  with  pipe  racks  for 
support  of  the  piping. 

400  feet  of  insulation  is  required  for  the  6"  dia.  piping,  and  200  feet  of  insulation  is 
required  for  the  8"  dia.  piping  to  reduce  the  amount  of  heat  transfered  to  the  tunnel  air. 
A  difficulty  factor  has  been  added  to  the  construction  cost  for  limited  work  area,  and 
accessability. 
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The  existing  condensate  piping  has  holes  drilled  in  the  pipe  that  must  be  repaired 
prior  to  installation  of  the  insulation. 

SUMMARY: 

The  condition  of  the  condensate  piping  system  in  the  west  tunnel  is  questionable,  and 
may  warrant  replacement.  Energy  conservation  can  be  realized  without  total 
replacement  of  this  piping  system. 
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CALCULATION  SHEET 

DATE 

Mar-90 

SHEET  OF 

1  1 

PROJECT  USDB 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

BASIS  FOR  CALCULATION 

LOCATION 

X  HAND 

COMPUTER 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

CONTRACTOR  BID 

OTHER  fSPECIFYI 

ECO  MEASURE 

SERVICE  CONDENSATE  RETURN  SYSYTEM  ECO-M14 

COMPUTED  BY 

TGD 

CHECKED  BY 

120  PSIG  STEAM  PRESSURE: 

ISS^F  CONDENSATE  RETURN  TEMPERATURE: 
201  °F  CONDENSATE  RETURN  TEMPERATURE: 
SYSTEM  EFFCIENCY: 

AVERAGE  DAILY  STEAM  CONSUMPTION: 
STEAM  LOAD  SERVED  BY  WEST  TUNNEL: 
DAYS  PER  YEAR: 


1192.4  BTU/LB.  ENTHALPY 
123  BTU/LB.  ENTHALPY 
169  BTU/LB.  ENTHALPY 
74% 

148,750  LBS. 

50% 

365 


(1 1 92.4  - 1 23)  -  {1 1 92.4  -169)/  0.74 
(62.16  X  148,750  X  .5  X  365)/1 .000,000 


62.16  BTU/LB. 
1,687  MBTU/YEAR 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

Mar-90 

SHEET  OF 

1  1 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR 

ESTIMATE 

CODE  A  (NO  DESIGN  COMPLETED) 

CODE  B  (PRELIMINARY  DESIGN) 

CODEC  (FINAL  DESIGN) 

OTHER  ISPECIFYI 

LOCATION 

FORT  LEAVENWORTH,  KS 

X 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 

ESTIMATOR 

TGD 

CHECKED  BY 

MAW 

1  QUANTITY 

1  MATERIAL 

1  LABOR 

TOTAL 

NO. 

UNITS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

6“  DIA.  -  2"  THICK  FIBERGLASS  INSULATIOr 

$2,348 

$3.45 

$1,380 

$3,728 

ALUMINUM  JACKET 

400 

LF 

$0.54 

$216 

$2.87 

$1,364 

8“  DIA,  SCH.  80  STEEL  PIPE 

60 

LF 

$37,66 

$2,260 

$22.00 

$1,320 

$3,580 

2-  THICK  FIBERGLASS  INSULATION 

200 

LF 

$7,25 

$1,450 

lilHRI 

$862 

$2,312 

ALUMINUM  JACKET 

200 

LF 

$0.54 

$108 

■IHII 

PIPE  RACKS 

6 

EA 

$400 

$2,400 

$200 

$1,200 

$3,600 

REPAIR  HOLES  IN  PIPING 

3 

DAYS 

-  $756 

$756 

8-  DIA.  TEE 

2 

EA 

$142 

$71 

$142 

$284 

8”  DIA.  ELBOW 

2 

EA 

$100 

$200 

$140 

$280 

$480 

DEMOLITION 

60 

LF 

$237 

$237 

SUBTOTAL 

$9,124 

$7,899 

$17,023 

DIFFICULTY  FACTOR  50% 

50% 

$3,950 

$3,950 

SUBTOTAL 

$11,849 

$20,973 

CONTINGENCY  10% 

10% 

$912 

10% 

$1,185 

$2,097 

SUBTOTAL 

$10,036 

$13,034 

$23,070 

WORK  COMP, TAX.SOC.SEC..  INS 

3.50% 

$351 

13.0% 

$1,694 

$2,045 

DIRECT  COST 

$1 0.387 

$14,728 

$25,115 

OVERHEAD  AND  PROFIT 

25% 

$2,597 

25% 

$3,682 

$6,279 

SUBTOTAL 

$1 2.984 

$18,410 

$31 ,394 

CONSTRUCTION  COST 

c:  K 1/^  11  1 

$31,394 

ENG.  FORM  150 
1AVC-59 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LC( 

INSTALLATION  &  LOCATION;  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  C 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  ECOM14 

ANALYSIS  DATE;  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  -$ 

F.  TOTAL  INVESTMENT  (ID-1  E)  $ 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


STUDY;  USDBAE 
LCCID  1.035 
CENSUS:  2 


31394. 

1884. 

1727. 

31505. 

0. 

31505. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$ 

12.44 

$ 

0. 

8.69 

0. 

B.  DIST 

$ 

.00 

0. 

$ 

0. 

12.42 

0. 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

12.21 

0. 

D.  NATG 

$ 

4.08 

1687. 

$ 

6883. 

11.67 

80325. 

E.  COAL 

$ 

.00 

0. 

$ 

0. 

10.36 

0. 

F.  TOTAL 

1687. 

$ 

6883. 

$  80325. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  9.11 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-)  (3A2+3Bcl4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  26507. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)=  _ 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


6883. 


80325. 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5/1F)= 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 
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BOILER  PLANT 
MODIFICATIONS 


BOILER  PLANT  MODIFICATIONS: 

ENERGY  CONSERVATION  OPPORTUNITY;  ECO-M15 


PURPOSE: 

The  purpose  of  this  Energy  Conservation  Opportunity  (ECO-M1 5)  is  to  anaiyze  the 
energy  savings  that  may  be  reaiized  by  impiementing  the  foilowing: 

1 )  Recover  heat  from  the  boiier  flue  gases,  and  transfer  that  heat  to  the  boiier  feed 
water. 

2)  Recover  heat  from  the  boiier  blowdown  cycle,  and  transfer  that  heat  to  the  boiler 
feed  water. 

3)  Install  automatic  boiler  blowdown  controls. 

4)  increase  the  efficiency  of  the  three  high-pressure  steam  boilers  currently 
serving  the  USDS. 

5)  Change  the  feedwater  chemistry  program  of  the  three  steam  boilers  currently 
serving  the  USDB. 

6)  Clean  the  tubes  of  the  three  steam  boilers  currently  serving  the  USDB. 

7)  Install  oxygen  trim  controls  on  the  boilers  at  the  USDB. 

Within  the  next  two  years  the  (3)  existing  steam  boilers  are  to  be  replaced  with  (3)  new 
steam  boilers.  The  existing  boilers  are  capable  of  producing  20,000  lbs./hr  each  when 
burning  natural  gas.  Using  fuel  oil  as  an  energy  source  the  boilers  will  produce  steam 
at  the  rate  of  10,000  lbs./hr.  each.  (2)  15,000  Ib./hr.  and  (1)  30,000  Ib./hr.  boilers  will 
provide  operating  flexibility  to  the  facility.  (1)  15,000  lb./hr.  boiler  can  be  operated  at 
120  psig  pressure  and  dedicated  to  serve  the  laundry.  The  30,000  lb./hr.  and  one  of 
the  15,000  lb./hr.  boilers  would  operate  at  80  psig  and  serve  the  space  heating 
requirements  of  the  USDB.  The  total  capacity  of  the  steam  generation  system  would 
not  be  changed,  and  the  maximum  hourly  load  of  30,000  Ib./hr.  could  still  be  satisfied 
while  burning  fuel  oil. 

SCOPE: 

This  Energy  Conservation  Opportunity  (ECO-M15)  involves  three  existing  forced  draft 
type,  natural  gas  fired,  steam  boilers  located  in  the  boiier  plant  Building  #474.  The 
boilers  are  capable  of  20,000  lbs./hr.  continuous  steam  production  when  using  natural 
gas  as  an  energy  source. 
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Each  boilers  is  capable  of  10,000  Ibs./hr.  continuous  steam  production  when  using  #  6 
fuel  oil  as  an  energy  source.  Field  measurements  indicate  that  the  flue  gas 
temperature  of  the  boilers  is  450®  F  using  natural  gas. 

Steam  is  delivered  to  the  various  buildings  by  a  system  of  insulated  high  pressure 
steam  pipes  located  in  tunnels.  Generally,  the  steam  pressure  is  reduced  at  the 
individual  buildings  and  is  used  for  space  heating  by  one  of  two  different  means. 

Some  of  the  buildings  utilize  air  handlers  that  are  equipped  with  steam  heating  coils. 
Other  buildings  supply  the  steam  to  a  heat  exchanger  where  it  is  used  to  raise  the 
temperature  of  the  hot  water,  which  is  circulated  by  an  electrically  driven  pump  through 
terminal  units.  Terminal  units  consist  of  convectors,  fan  coils  or  air  handlers  equipped 
with  hot  water  coils. 

Condensate  is  returned  through  piping  located  in  the  same  system  of  tunnels  by 
gravity  to  the  condensate  pumps  located  in  the  boiler  plant.  The  condensate  pumps  lift 
the  condensate  up  to  the  deaerator,  where  it  is  heated  to  220°F  to  release  oxygen 
before  being  returned  to  the  boilers.  Boiler  make-up  water  is  also  introduced  into  the 
system  at  the  deaerator.  The  boiler  feed  pumps  discharge  the  feedwater  into  the 
boilers  through  the  boiler  pump  controls. 

Outside  air  used  for  combustion  in  the  boilers  is  introduced  into  the  boiler  plant  by  one 
or  more  different  means  as  follows: 

a.  Manually  opening  an  overhead  door. 

b.  Manually  opening  windows. 

c.  Airflow  from  the  piping  tunnels  into  the  boiler  plant. 

The  products  of  combustion  are  carried  by  insulated  breeching  to  a  masonry  stack 
adjacent  to  the  boiler  plant  structure,  where  they  are  discharged  to  the  atmosphere. 

1 )  Installing  a  boiler  fuel  economizer  reduces  fuel  consumption  by  extracting  heat 
from  hot  flue  gases  and  transferring  that  heat  to  another  source  where  the  heat 
can  be  reclaimed  in  one  of  several  different  ways: 

a.  To  preheat  the  boiler  feedwater. 

b.  To  preheat  the  make-up  air  used  for  combustion. 

c.  To  heat  domestic  hot  water. 

We  will  consider  utilizing  this  heat  to  preheat  the  boiler  feedwater.  Utilization  of 
the  extracted  heat  to  preheat  combustion  air  is  not  an  option,  because  there  is 
not  a  single  fixed  outside  air  intake  duct,  plenum  or  opening  available  for 
installation  a  heat  exchanger  coil. 
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Utilizing  the  heat  for  domestic  water  heating  purposes  is  not  viable.  Domestic 
water  heating  is  accomplished  at  the  various  buildings  inside  the  USDS  facility, 
and  not  at  a  central  location  such  as  the  boiler  plant. 

2)  A  blowdown  heat  recovery  unit  reduces  fuel  consumption  in  two  separate  ways: 

a.  First,  by  extracting  heat  from  the  hot  boiler  blowdown  water,  and  by  using 
that  energy  to  heat  the  make-up  water  for  the  boilers. 

b.  A  second  means  by  which  the  unit  reduces  fuel  consumption  is  by 
capturing  the  flash  steam  which  is  produced  when  the  boiler  water 
pressure  is  reduced  from  the  boiler  operating  pressure  to  atmospheric 
pressure  and  transferring  that  steam  to  the  deaerator. 

3)  Installing  automatic  boiler  blowdown  controls  is  not  a  valid  energy  conservation 
opportunity.  The  (3)  existing  steam  boilers  are  presently  equipped  with 
automatic  blowdown  controls.  The  existing  blowdown  system  operates  on  an 
intermittent  cycle  controlled  by  a  measurement  of  the  total  dissolved  solids. 

The  existing  blowdown  rate  for  the  steam  boilers  is  approximately  0.7  gallons 
per  minute.  The  existing  blowdown  controls  are  adequate,  and  there  is  not  an 
opportunity  to  conserve  energy  by  modifying,  or  replacing  these  existing 
controls. 

4)  An  increase  in  boiler  efficiency  can  be  accomplished  in  two  ways: 

a.  Reducing  stack  losses. 

b.  Reducing  heat  lost  from  the  outside  surfaces  of  the  boilers. 

Reducing  stack  losses  nieans  reducing  flue  gas  temperature.  This  can  be 
accomplished  by  controlling  the  amount  of  combustion  air  allowed  into  the 
combustion  chamber.  Any  increase  over  the  optimum  air  quantity  for 
combustion  will  reduce  not  the  efficiency  of  combustion  itself,  but  rather  the  rate 
of  heat  transfer  to  the  boiler  of  furnace;  an  increase  in  the  stack  temperatures 
will  also  occur. 

The  ideal  amount  of  excess  air  is  approximately  15%.  Field  measurements  on 
boilers  at  the  USDS  indicated  37%  excess  air  and  80%  combustion  efficiency. 
Oxygen  trim  controls  will  be  discussed  later.  Another  way  to  reduce  flue  gas 
temperature,  which  is  not  directly  related  to  the  boilers  themselves,  is  to  recover 
heat  from  the  flue  gases.  This  was  discussed  in  #1 , 

The  only  way  to  reduce  heat  loss  from  the  outside  surfaces  of  the  boilers  is  to 
apply  insulation  to  them.  Because  the  boilers  are  to  be  replaced  soon,  the  cost 
of  insulating  the  existing  boilers  would  outweigh  any  energy  savings  that  would 
be  realized  in  the  short  time  before  they  are  replaced. 
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5)  Improving  the  boiler  feedwater  chemistry  program  so  that  the  boilers  operate 
more  efficiently  due  to  cleaner  tubes  and  less  frequent  blowdowns  is  not  a  valid 
energy  conservation  opportunity. 

Currently,  a  chemical  water  treatment  system  is  used  that  employs  a  polymer 
which  attaches  itself  to  the  suspended  solids  and  forms  large  "clumps".  This 
action  makes  the  blowdown  process  efficient,  resulting  in  a  minimum  amount  of 
water  flow  to  accomplish  the  removal  of  the  solids  and  scale  from  the  steam 
system. 

6)  Annual  cleaning  of  the  boiler  tubes  in  order  to  increase  boiler  efficiencies, 
thereby  decreasing  boiler  energy  consumption  is  currently  a  part  of  the 
maintenance  of  the  steam  system. 

The  water  tubes  for  the  (3)  existing  steam  boilers  are  acid  cleaned  yearly,  and  a 
visual  inspection  of  boiler  #3  showed  the  tube  walls  to  be  clean  and  free  from 
deposits,  or  scale  accumulation 

7)  Installing  oxygen  trim  controls  on  the  boilers  allows  the  quantity  of  air 
introduced  with  the  fuel  to  be  adjusted  to  its  optimum  operating  point.  This  air 
quantity  is  important  because  too  little  air  results  in  incomplete  combustion  and 
reduced  efficiency. 


Too  much  air  allows  complete  combustion,  but  wastes  heat  up  the  stack  by 
increasing  the  volume  of  exhaust.  Because  the  inefficiency  of  incomplete 
combustion  is  much  worse  than  the  inefficiency  of  excess  air,  the  units  are 
adjusted  to  allow  excess  air  of  approximately  40%  with  a  control  error  band  of 
35%. 


The  ideal  amount  of  excess  air  is  approximately  15%.  Boiler  oxygen  trim 
controls  measure  the  stack  temperature,  and  the  amount  of  excess  air  in  the 
exhaust  gas.  The  amount  of  excess  air  is  directly  related  to  these  two  factors. 
The  oxygen  trim  control  unit  automatically  adjusts  the  quantity  of  air  or  fuel  to 
keep  the  excess  of  air  to  1 5%. 

MODELING  TECHNIQUES; 

Boiler  stack  economizer  calculations  were  done  by  hand  using  an  existing  feedwater 
220°F  from  the  deaerator,  and  a  new  feedwater  temperature  of 
232.6  F.  The  new  feedwater  temperature  was  determined  by  a  manufacturer  of 
econimizers.  The  savings  were  estimated  by  using  the  difference  in  enthalpy  of  the 
two  feedwater  temperatures.  k/  i  ^ 

The  water  meter  for  the  make-up  water  system  indicates  approximately  3,000  gallons 
per  day  is  used  during  the  winter  months  to  replenish  the  water  lost  due  to  blowdown 
and  system  leakage.  We  must  estimate  that  83%  of  the  make-up  water  is  blowdown 
and  the  remaining  17%  is  leakage. 
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There  is  no  water  meter  available  that  can  measure  water  flow  in  the  process  of 
flashing  off  steam  as  its  pressure  is  reduced  from  120  psig  to  atmospheric  pressure. 
Nor  could  a  water  meter  withstand  the  350°F  saturation  temperature  of  120  psig  steam 
and  the  solids  or  scale  coming  from  a  pressurized  boiler  for  any  length  of  time. 


83 /o  of  3,000  gallons  equals  approximately  2,500  gallons  of  blowdown  per  day  for  the 
winter  months.  The  winter  steam  production  for  the  USDB  is  370,000  pounds  per  day 
and  using  2,500  gallons  as  the  blowdown  quanity  the  blowdown  rate  is  equal  to  5%  of 
the  boiler  steam  production. 

The  yearly  average  steam  production  is  estimated  to  be  148,750  Ibs./day,  or  6,198 
Ibs./hour.  This  number  is  used  for  calculation  of  energy  savings  for  heat  recovery  for 
the  boiler  blowdown. 


Boiler  oxygen  trini  control  calculations  were  done  by  hand.  First,  field  measurements 
of  boiler  combustion  air  were  taken  with  a  combustion  analyzer.  This  device  monitors 
oxygen,  carbon  dioxide,  and  percent  of  excess  air  to  calculate  a  combustion  efficiency. 


Next  a  new  cornbustion  efficiency  was  found  for  15%  excess  air,  the  amount  allowed 
into  the  ^mbustior)  chambers  by  the  oxygen  trim  controls.  The  difference  between  the 
two  combustion  efficiencies  was  the  percentage  of  energy  savings 


E.CQ  IMPLEMENTATION; 


The  construction  cost  estimate  for  the  boiler  stack  economizer  includes  the  material 
valveslnd  a^e^oriJr  P'P'^g  modifications,  pipe  insulation. 


The  construrtion  cost  estimate  for  the  blowdown  heat  recovery  includes  the  material 
and  installation  costs  for  the  packaged  heat  recovery  unit,  piping  modifications,  pipe 
insulation,  valves  and  accessories. 

'^®  P‘J''‘^^3sed  as  part  of  a  package  with  future  boilers 
or  installed  (at  a  higher  cost)  on  the  existing  boilers.  For  the  purpose  of  this  studv  we 
are  assuming  installation  of  the  controls  on  the  existing  boilers. 

SUMMARY: 


Table  Ml 5-1  are  the  construction  costs  plus  6%  SIOH. 
Each  valid  option  in  this  ECO  was  considered  as  a  separate  project. 


The  energy 
Table  Ml  5-1 
calculations. 


savings  associated  with  the  implementation  of  this  ECO  is  aiso  shown  in 
on  a  MBTU  per  year  and  dollars  per  year  savings  as  determined  by  hand 


We  recommend  installing  blowdown  heat  recovery  on  the  (3)  new  boilers  at  the  time  of 

replacer^ent,  because  the  payback  period  does  not  warrant  the  installation  on  the 
present  boilers. 
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We  recommend  using  a  boiler  stack  fuel  economizer  on  the  new  15,000  Ib./hr.  boiler 
serving  the  laundry  with  120  psig  steam.  The  saturated  temperature  for  120  psig 
steam  is  350°  R,  and  the  flue  gas  must  be  approximately  450°  F.  to  transfer  the  heat 
from  the  fuel  to  the  water  in  the  boiler.  This  flue  gas  temperature  is  higher  than  the 
temperature  for  the  (2)  80  psig  boilers.  The  laundry  boiler  also  operates  on  a  vaar- 
round  basis. 


Tl^  cost  for  blowdown  heat  recovery  is  $24,370  and  the  savings  to  investment  ratio  is 
•  simple  payback  is  6  1/2  years.  The  cost  for  the  boiler  stack  economizer 

IS  $22,852  with  a  savings  to  investment  ratio  is  1.92,  and  the  simple  payback  is  6 


Oxygen  tnm  controls  were  found  to  have  a  payback  of  2.67  years.  However  if  the 
boilers  are  to  be  replaced  within  a  period  of  time  that  is  close  to  this,  we  recommend 
that  the  controls  not  be  purchased  until  the  new  boilers  are  purchased  At  that  time 
the  controls  can  be  bought  as  part  of  a  package  with  the  boilers. 


Project 

Energy 

Savings 

(MBTU/yr) 

Energy 

Savings 

($/yr) 

Project 
Cost  ($) 

Simple 

Payback 

(years) 

Savings  to 
Investment 
Ratio 

Economizer  H.R. 

925 

3,774 

22,852 

6.08 

1.92 

Blowdown  H.R. 

917 

3,741 

24,370 

6.54 

1.79 

02  Trim  Controls 

3,397 

13,860 

39,077 

2.67 

4.37 

Table  M15-1 
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CALCULATION  SHEET 

PROJECT  USDB  ' 

_  ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION 

ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

ECO  MEASURE  - - 

_ ECONOMIZER  ECO-M1fi  _ 


DATE 

Mar-90 


SHEET 

1 


OF 


BASIS  FOR  CALCULATION 


X  HAND 

_ COMPUTER 

_ CONTRACTOR  BID 

_ OTHER  (SPECIFY) 

COMPUTED  BY  CHECKED  BY 
_ TGD _ 


220.0'’F  BOILER  FEEDWATER  TEMPERATURE: 
232.6“F  BOILER  FEEDWATER  TEMPERATURE: 
SYSTEM  EFFCIENCY: 

AVERAGE  DAILY  STEAM  CONSUMPTION: 
DAYS  PER  YEAR: 


188.0  BTU/LB.  ENTHALPY 
200.6  BTU/LB.  ENTHALPY 
74% 

148,750  LBS. 

365 


1 


(200.6  - 188.0)  /  0.74 

(17.03  X  148,750  X  365)/1 ,000,000 


17.03  BTU/LB. 

925  MBTU/YEAR 


f 
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DATE 


CALCULATION  SHEET 

PROJECT  USDB  - - 

- _ ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION  - - - 

ARCHITECT/ENGINEER 

_ _ CLARK  RICHARDSON  &  BISKI  IP 

ECO  MEASURE  - 

_ .BLOWDOWN  HEAT  RECOVERY  ECO-M1fi 


Mar- 90 


SHEET 

1 


OF 


BASIS  FOR  CALCULATION 


HAND 

’computer 

CONTRACTOR  BID 
OTHER 


SPECIFY) 


COMPUTED  BY 

_ TGD 


CHECKED  BY 
MAW 


BLOWDOWN  INLET  TEMPERATURE: 
BLOWDOWN  OUTNLET  TEMPERATURE: 
TEMPERATURE  DIFFERNTIAL: 

AVERAGE  STEAM  PRODUCTION; 

AVERAGE  STEAM  PRODUCTION  PER  HOUR; 
BLOWDOWN  RATE: 

SYSTEM  EFFICIENCY: 

MBTU: 

24  HOURS  X  365  DAYS  = 


350°F 

100*F 

250°F 

148,750  LBS./DAY 

6,198 

5% 

74% 

1,000,000 

8760 


[(250  X  61 98  X  0.05)  /  (0.74  x  1 ,000,000)]  x  8760  ■ 


917  MBTU  SAVINGS  PER  YEAR 


917  V 


\ 


H 
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CALCULATION  SHEET 


PROJECT  USDB^ 

_ ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION  - - - 

_ _ FORT  LEAVENWORTH.  KANSAS _ 

ARCHITECT/ENGINEER  - 

_ _ CLARK  RICHARDSON  &  BISKUP 

ECO  MEASURE  - - 

_  ECO-M15  02TRIM  CONTROI  R 


DATE  SHEET  OF 

Mar-90  1  1 


BASIS  FOR  CALCULATION 

X  HAND 

_ COMPUTER 

_ CONTRACTOR  BID 

_ OTHER  (SPECIF 

COMPUTED  BY  CHECKED  BY 

BMS  MAW 


BUILDING  474  >  CENTRAL  HEATING  PI  AMT 


%  OXYGEN 

STACK  TEMPERATURE 
%  EXCESS  AIR 
EFFICIENCY 
%C0  2 


6.3  % 
450  “F 

37.  % 
80.50% 

8.3  % 


STEAM  PRODUCTION,  ACCORDING  TO  BOILER  PLANT  OPERATORS; 

SUMMER  75^000  LBS/DAY 

winter  370,000  LBS/DAY 

AVERAGE  (CALCULATED)  148,750  LBS/DAY 

BOILER  TRIM  CONTROL  REDUCES  EXCESS  AIR  TO  15% 

COMBUSTION  EFFICIENCY  CHART’  PUBLISHED  BY  COOPERATIVE  EXTENSION  SERVICE, 
KANSAS  STATE  UNIVERSITY,  MANHATTAN  KS.; 


15%  EXCESS  AIR  AT  31 7T  = 


84.50%  COMBUSTION  EFF. 


84.50% 


80.50% 


4.00%  INCREASE  IN  COMB.  EFF. 


ENTHALPY  OF  STEAM  LEAVING  BOILERS  1 192.4  BTU/LB 

ENTHALPY  OF  CONDENSATE  RETURNING  TO  BOILERS  1 28  BTU/LB 
ENTHALPY  DIFFERENCE  1 064.4  BTU/LB 


1 48,750  LBS/DAY  X  1 ,064  BTU/LB  X 

57,769  MBTU/YR. 

THIS  TRANSLATES  TO  GAS  CONSUMPTIONS  OF 


365  DAYS/YR  >  0.000001  MBTU/BTU  • 


57,769 


80.50% 


71,763  MBTU/YR. 


57,769 

SAVINGS 


84.50% 


68,366  MBTU/YR.  WITH  02  TRIM  CONTROLS. 


71,763 


68,366 


3,397  MBTU/YR. 


$13,860  PER  YEAR 
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Hughes  Machinery 
PROPOSAL  322-00253-0-0 
RUN  00 


TULSA,  OKLAHOMA 


rKAiNltu  U^i/oa/vo 
TIME  18  HRS  55  MINS 
OUST.  REFERENCE 


RETROMISER  FUEL  ECONOMIZER 


^L  PERFORMANCE 


COUNTER  CURRENT  FLOW 

'"Ijees  IS  WATER 


OVERALL  CONSTRUCTION 


HEAT  EXCHANGED 
U  EXTERNAL 
U  BARE  TUBE 
LNTD 

BARE  TUBE  SURFACE 
MAX  FIN  TEMF-' 

MAX  TUBE  WALL  TEMP 
BOILER  FLUID  Cur  T:£i»ip 


195571,  BTU/HR 

6.573  E(TU/HR-SQrT-F 
61.962  BTU/HR -SOFT-F 
118.1  DEE  ~ 

.27 ,  SOFT 

311.  dE6  F 

258 .  deg  F 

-■•■30.  dee  p 


1/2" 

1/2" 

5/8" 

1  M 


performance  SPECIFICATIONS 
TUBE  SIDE  GAS  SIDE 


FLUID  ENTERING 
TEMF  IN 
TEMF  OUT 
PRES  IN 
FRES  DROP 
VELOCITY 
'IASS  'v'EL 

•'i^HIity 
3p1^HEAT 
-OULING  FACTCi- 


1S423. 

.320.0  365.0 

232 . 6  324 . 9 

170.0  P3IG  14.7 
1^0  FRI  ,2: 
4.  i 
245.2 
59.435 
.262 
1 .0043 
.0010 


35 , 4 
3 . 7 


LB /HR 
DEG  F 
DEG  F 
PS  I A 
IN  WATER 
FT /SEC 
LB/SS  FT, 
.0477  LB/CUF.' 
.0202  CPS 
2703  BTU/LB  F 
.0010 

HR  SOFT  F/BTU 


horizontal  gas  flow 

DIMENSIONS 

DEPTH  3’-  7 

WIDTH  6'-ll 

HEIGHT  2'-  7 

NOZZLE  C-C  1'-  1 

DRAWING  NO  RA-20S 
NO  OF  SOOT  BLOWER  LANES  1 
NOZZLE  SIZE  2.0  IN..  300  RFWN 
EFF  SURFACE  AREA  ’  252.  SOFT 
WEIGHT  OF  LIQUID  96.  LB 

WEIGHT  OF  UNIT (DRY)  1934.  LB 

CONSTRUCTION  SPECIFICATIONS 
TUBE  SIDE 

DESIGN  PRESSURE  490,  PSI 

TEST  PRESSURE  735,  P3I 

DESIGN  TEMPERATURE  700.  DEG 
DUCT  OPENING 


SEC 


HEIGHT 

WIDTH 


j  f 

± 


4  '  -  3 


NUMBER  OF  TUBES 

number  of  rows 

TUBES  PER  ROW 
parallel  STREAMS 
TUBE  PITCH 

OUTSIDE  DIA 
MIN  TUBE  WALL 
LEN  OVERALL 
LEN  EFF. 

MATERIAL 
FIN  THICKNESS 
PITCH 

height 
MATERIAL 

INSULATION 

SIDES 

HEADER  BOX 

INTERMEDIATE  TUBE  SUPPORTS 

quantity  0 

lattice 

CASING 

THICKNESS  .1340  in 

MATERIAL  C.3. 

type  of  return  ISO  DES.  BEND 


4 

i 

4 . 500  I M  ( SQ ) 
2 .  oOo  I  iVf 
-105  IN 
4 '  -10" 

4'-  3" 
SA“178~A 
.060  IN 
4.00  FI NS/ IN 
.750  IN 
C/STL 
MIN  WOOL 
2.0  IN 
2.0  IN 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7 
PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM15 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  .$ 

F.  TOTAL  INVESTMENT  (1D-1E)  $ 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS.  UNIT  COST  &  DISCOUNTED  SAVINGS 


22852. 

1371. 

1257. 

22932. 

0. 

22932. 


FUEL 

UNIT  COST 
$/MBTU(1) 

A.  ELECT 

$ 

12.44 

B.  DIST 

$ 

.00 

C.  RESID 

$ 

.00 

D.  NATG 

$ 

4.08 

E.  COAL 

$ 

.00 

SAVINGS  ANNUAL  $ 

MBTU/YR(2)  SAVINGS(3) 

0.  $  0. 

0.  $  0. 

0.  $  0. 

925.  $  3774. 

0.  $  0. 


F.  TOTAL  925. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


3774. 


9.11 


DISCOUNT  DISCOUNTED 

FACTOR(4)  SAVINGS(5) 


8.69 

12.42 

12.21 

11.67 

10.36 


0. 

0. 

0. 

44043. 

0. 


$  44043. 


$  0. 

$  0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  14534. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  first  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YEARS  ECONOMIC  LIFE))  $  3774. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  44043. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  192 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  6.08 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION;  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS- 2 
PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM15 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$  24370. 

$  1462. 

$  1340. 

$  24455. 

-$  0. 

$  24455. 


UNIT  COST  SAVINGS 
FUEL  $/MBTU(1)  MBTU/YR{2) 


A.  ELECT  $  12.44  0. 

B.  DIST  $  .00  0. 

C.  RESID  $  .00  0. 

D.  NAT  G  $  4.08  91 7. 

E.  COAL  $  .00  0. 


F.  TOTAL  917. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1 


ANNUALS 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

$ 

0. 

8.69 

0. 

$ 

0. 

12.42 

0. 

$ 

0. 

12.21 

0. 

$ 

3741. 

11.67 

43657. 

$ 

0. 

10.36 

0. 

$ 

3741. 

$  43657. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33)  $  14407 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/( YEARS  ECONOMIC  LIFE))  $  3741 . 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  43657. 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  / 1  F)=  1  79 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  6.54 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  USDBAE 

energy  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1.035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM1 502 

ANALYSIS  DATE:  03-28-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


36865. 

2212. 

2028. 

36995. 

0. 

36995. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

0. 

$  0. 

8.69 

0. 

B.  DIST 

$  .00 

0. 

$  0. 

12.42 

0. 

C.  RESID 

$  .00 

0. 

$  0. 

12.21 

0. 

D.  NATG 

$  4.08 

3397. 

$  13860. 

11.67 

161746. 

E.  COAL 

$  .00 

0. 

$  0. 

10.36 

0. 

F.  TOTAL 

3397. 

$  13860. 

$  161746. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-)  $  0 

(1)  DISCOUNT  FACTOR  (TABLE  A)  911 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1)  $  0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  53376 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $  13860. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  161746. 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  4  37 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  2.67 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT 

_ USDB  ENERGY  STIinv _ 

LOCATION  ■ 

_ FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 

_ ECONOMIZER  ECO-MIS 


IDATE  PREPARED 


I  BASIS  FOR  ESTIMATE 

X  CODE  A  (NO  DESIGN  COMPLETED) 

_  CODE  B  (PRELIMINARY  DESIGN) 

_  CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 


I  BOILER  STACK  ECONOMIZER 


ESTIMATOR 

TGD 


QUANTITY  I  MATERIAL  \  LABOR 


NO.  UNIT  PER  TOTAL  PER  TOTAL 
UNITS  MEAS.  UNIT  UNIT 


TOTAL 

COST 


ECO-M15 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  - - 

_ USDB  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


1  DRAWING  NO. 

.BLOWDOWN  HEAT  RECOVERY  ECO>M15 


DATE  PREPARED 

Mar-90 

[basis  FOR  ESTIMATE 


BLOWDOWN  RECOVERY  UNIT 


CONTINGENCY  10% 


WORK  COMP.TAX.SQC.SEC  INS 


DIRECT  COST 


OVERHEAD  AND  PROFIT 


SUBTOTAL 


I _ CONSTRUCTION  COST 

ENG.  FORM  150  ~ 

1AVC-59 


ESTIMATOR 
_  TGD 


.  QUANTITY!  MATERIAL 


NO.  UNIT  PER  TOTAL 
UNITS  MEAS.  UNIT 


CODE  A  (NO  DESIGN  COMPLETED) 

CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 

MAW 


LABOR  TOTAL 

PER~]  TOTAL  COST 

UNIT 


$24,370  I 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  - - 

_ USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 

_  NONE 


DATE  PREPARED 

Mar-90 

f^SIS  FOR  ESTIMATE 


ECO-M15 


ESTIMATOR 

BMS 


QUANTITY  MATERIAL 


NO.  UNIT  PER  TOTAL 
UNITS  MEAS.  UNIT 


CODE  A  (NO  DESIGN  COMPLETED) 

CODE  B  (PRELIMINARY  DESIGN) 
CODE  C  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 

MAW 


LABOR  TOTAL 
PER  TOTAL  COST 
UNIT 
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ECO-M24 

CONVERT  FROM  STEAM 
TO  HOT  WATER 


CONVERT  STEAM  TO  HOT  WATER 
ENERGY  CONSERVATION  OPPORTUNITY:  ECO-M24 


PURPOSE! 


m .^of^servation  Opportunity  M24  is  to  analyze  the  energy 
a  obtained  by  converting  the  existing  high  pressure  steam  system  to 

nf  High  temperature  hot  water  system  are  desirable  because 

of  reduced  themial  losses  and  better  control.  Line  losses  such  as  leaks,  thermal 
trap  blow  through  make  steam  systems  less  efficient.  New  Hot  Water 
USDS  ^  ^  ^  efficient  at  partial  loads  than  the  existing  Steam  Boilers  located  at  the 


SCOPE: 


portion  of  existing  steam  system  used  for  space 
caoacifv  i?  heating  system.  Some  existing  steam 

ThP^an^Pfllinn  ^^'^^le  the  laundry  and  the  domestic  hot  water  system, 

pplication  of  this  project  was  considered  for  the  following  buildings: 


Building 

463 

Building 

464 

Building 

465 

Building 

466 

Building 

472 

Building 

473 

Building 

475 

Building 

475A 

Building  475B 

Building  475C 

Building  475D 

Building  475E 

Building  475F 

Building  475G 

Building  475H 


SemT'ily  connected  to  the  existing  hot  water 

reolarpri  building  Steam  coils  in  Castle  buildings  will  be  removed  and 

replaced  with  hot  water  coils,  controls,  and  connecting  piping. 
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MODELING  TECHNIQIIFS- 


The  modeling  techniques  used  to  simulate  this  ECO  were  using  the  assumption  that  a 
Savings  to  Investment  Ratio  of  at  least  1  would  be  required-  It  is  difficult  to  estimate  the 
exact  efficiencies  of  both  system  without  a  complete  design  so  an  alternative  approach 
was  taken.  First  a  cost  estimate  of  the  new  hot  water  system  was  generated  using  the 
heating  loads  obtained  by  the  computer  models  created  for  this  study.  The  project 
cost,  the  yearly  pumping  costs  and  the  fuel  costs  were  entered  into  the  Life  Cycle  Cost 
Analysis  program.  The  energy  saving  in  MBTU's  was  adjusted  to  obtain  an  SIR  of  1 . 
The  existing  heating  loads  divided  by  the  energy  saving  required  gives  the  total 
improved  efficiency  of  the  hot  water  system.  This  improvement  in  efficiency  of  83%  is 
not  obtainable  thus  eliminating  the  cost  effectiveness  of  this  ECO. 

ECO  IMPLEMENTATION: 

Bei^use  of  the  large  construction  cost  and  yearly  operating  costs  involved  with  this 
ECO  a  payback  was  not  obtainable. 


ECO-M24 


PAGE  M24-2 


PROJECT 

LOCATION 


CALCULATION  SHEET 


USDB 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


ARCHITECT/ENGINEER 

_  CLARK  RICHARDSON  A  RISKI  IP 

ECO  MEASURE  - - 

ECO-M24 


DATE  SHEET  OF 

Mar-90  1  1 


BASIS  FOR  CALCULATION 

X  HAND 

_ COMPUTER 

CONTRACTOR  BID 
OTHER  (SPECIF 


.COMPUTED  BY  CHECKED  BY 
'  RGB  MAW 


HAND  CALCULATION  OF  ENERGY  SAVINGS  ASSOCIATED  WITH  HOT  WATER  HEATING  SYSTEM 
HOT  WATER  SYSTEM  CALCULATED  TO  SERVE  ALL  BUILDING  INCLUDED  IN  THIS  STUDY 


PROJECT  COST  =  $634,367 

PUMP  ENERGY 
75  HP.  MOTOR 
1  HP  =746  WATTS 
75  X  746  =  55.95  KW 

HOT  WATER  PUMP  RUN  TIME  =  4380  HR  T/R 

ENERGY  =  55.95  KW  X  4,380  HR  =  245,061  KW 

=  836.4  MBTU’S 


PUMP  ENERGY  =  836.4  MBTU'S  PER  YEAR 


FROM  LIFE  CYCLE  COST  ANALYSIS  W/  SIR  =  1 

REQUIRED  YEARLY  SAVINGS  =1 5,300  MBTU  OF  NATURAL  GAS 

=  $  62,424  PER  YEAR 


PRESENT  HEATING  ENERGY  USAGE  /  YR  =  18,522  MBTU 

=  $  98,907  PER  YEAR 

INCREASED  EFFICIENCY  OF  NEW  SYSTEM  TO  OBTAIN  SIR  =  1 

15,300  MBTU  / 18,533  MBTU  =  83% 
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PROJECT 

LOCATION 


USDS 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


ARCHITECT/ENGINEER  - - 

_ CLARK  RICHARDSON  &  BISKUP 

ECO  MEASURE  - - 

_ ECO-M24 


DATE 

Mar-90 


BASIS  FOR  CALCULATION 

X  HAND 

_ COMPUTER 

_ .CONTRACTOR  BID 

_ OTHER  fSPECIFY^ 

COMPUTED  BY  CHECKED  BY 
_ RGB _ MAW 


THE  HEATING  CAPACITY  PER  BUILDING  IS: 

BUILDING  MBH  HTG. 

450  0.817 

463  0.419 

464  0.319 

465  2.257 

466  0.795 

472  0.849 

473  0.541 

475  1.555 

475A  0.667 

475B  0.464 

475C  1.539 

475D  1.646 

475E  5.317 

475F  1.648 

475G  1.556 

475H  0.446 

TOTAL  20.835  MILLION  BTUH 

INSTALL  3  15  MILLION  BTUH  HOT  WATER  BOILERS 

USING  A  HOT  WATER  TEMPERATURE  OF  180°  TO  200° 

USING  A  TYPICAL  DELTA  TEMPERATURE  OF  1 0°F 

ENERGY  =  20,835.000  BTUH 

AT  a  20°  F 

GPM  =  (ENERGY)  /  (AT)  (500  LB  MIN  /  GAL  HOUR) 

GPM  =  20.835,000  /  10,000 
GPM  =  2083.5 

PUMP  TO  BE  SIZED  FOR  2.100  GPM 

CAl^BE^DEr^*MINE[^*^  NUMBER  OF  FITTINGS.  AND  FRICTION  LOSS 


THE  PUMP  WILL  BE  A  2,100  GPM,  140'  HEAD  END  SUCTION. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
IMQTAI I  investment  PROGRAM  (EClP) 

PROJECT  NO^&%^Tl^^^  PORT  LEAVENWORTH  -  USDS  REGION  NOS.  7 

AN^LVqTInA^  no  on  nn  DISCRETE  PORTION  NAME;  ECOM 
ANALYSIS  DATE;  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  CRB 


STUDY;  USDBAE 
LCCID  1.035 
CENSUS;  2 


1. 


2. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


634367. 

38062. 

34890. 

636587. 

0. 

636587. 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


UNIT  COST  SAVINGS 
$/MBTU(1)  MBTU/YR(2) 


$ 

$ 

$ 

$ 

$ 


12.44 

.00 

.00 

4.08 

.00 


-836. 

0. 

0. 

15300. 

0. 

14464. 


$ 

$ 

$ 

$ 

$ 

$ 


ANNUAL  $ 
SAVINGS(3) 

-10400. 
0. 
0. 

62424. 

0. 


DISCOUNT 

FACTOR(4) 

8.69 

12.42 

12.21 

11.67 

10.36 


DISCOUNTED 

SAVINGS(5) 

-90376. 

0. 

0. 

728488. 

0. 


52024. 


9.11 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  21 0577 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4  - 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

(SIR)=(5/1F)=  1.00 


$ 

$ 

$ 

$ 


638112. 

0. 

0. 

0. 


$ 

$ 


52024. 

638112. 


6.  DISCOUNTED  SAVINGS  RATIO 
(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


12.24 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/30/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  - - - 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

CODE  B 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 
fSPECIFYI 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

CODE  C 
OTHER 

□RAWING  NO. 

NONE 

ESTIMATOR  CHECKED  BY 

RGB  MAW 

ECO-M10 

CENTRAL  PLANT  COOUNG 

I  QUANTITY 

I  MATERIAL 

T  LABOR 

TOTAL 

NO. 

UNITS 

■non 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDINGS  475C,D,F,G  STEAM  COIL 
REPLACEMENT 

a 

lEA 

1750.0C 

$14,000 

435.0C 

l■ili 

$1 7  480 

BUILDINGS  475C,D,F.G  STEAM  COIL 
DEMOLITION 

€ 

EA 

395.0C 

$3,160 

$3  160 

EXISTITING  CONDENSATE  LINE 
DEMOLITION 

240C 

LF 

6.6C 

$15,840 

$1 5  840 

PARTIAL  EXISTING  STEAM  PIPE 
DEMOLITION 

100C 

LF 

6.6C 

$6,600 

$6  600 

- - 

SUBTOTAL 

$247,393 

$181,687 

$429  080 

CONTINGENCY  10% 

10% 

$24,739 

10% 

$18,169 

$42  908 

SUBTOTAL 

$272,132 

$199,856 

$471  Q88 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$9,525 

13.0% 

$25,981 

4)*T  /  I  1^00 

$35  508 

DIRECT  COST 

$281,657 

$225,837 

^*507  dQA 

OVERHEAD  AND  PROFIT 

25% 

$70,414 

25% 

$56,459 

$126  873 

SUBTOTAL 

$352,071 

$282,296 

^  1  /  O 

$634  367 

CONSTRUCTION  COST 

ENG.  FORM  - - 

$634,367 

rwi 

1AVC-59 
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ECO-M25 


CONVERT  FROM  STEAM 
TO  COGENERATION 


COGENERATION  POTENTIAL  AT  THE  USDB 


ENERGY  CONSERVATION  OPPORTUNITY:  ECO-25 


PURPOSE: 


This  ECO  was  investigated  to  determine  the  potential  cost  savings  provided  by  a 
natural  gas  cogeneration  system.  Cogeneration  is  the  practice  of  generating 
electricity  on-site  with  an  engine-generator  set,  and  recovering  the  heat  from  the 
engine  to  produce  steam  or  hot  water.  The  steam  is  used  for  heating,  or  processes.  At 
the  USDB,  those  processes  are  the  laundry  and  kitchen  facilities. 

SCOPE: 


An  analysis  of  the  economics  of  a  cogeneration  system  requiring  investigation  of, 
system  configuration,  fuel  prices,  financing,  fuel  availability,  and  energy  requirements. 
Because  of  the  large  capital  investment,  (0.5  to  5  million  dollars)  and  the  impact  of 
operating  costs,  a  very  detailed  analysis  must  be  performed  before  funding  is 
considered.  The  scope  of  this  study  is  to  determine  if  the  investment  in  a  complete 
cogeneration  feasibility  study  is  justified.  The  cogeneration  system  would  provide 
electricity  for  the  entire  Disciplinary  Barracks.  The  system  would  be  located  in  the 
existing  boiler  plant  and  be  tied  into  the  existing  steam  system. 

CONSIDERATIONS: 


In  most  cases,  the  feasibility  of  cogeneration  depends  on  the  facility  electrical  and 
thermal  loads,  and  how  they  interrelate.  This  is  especially  true  when  the  cost  of  both 
electricity  and  gas  are  moderate,  as  they  are  at  the  USDB.  A  natural  gas  fired  system 
was  the  only  system  considered  because  of  the  low  cost  of  gas  compared  to  fuel  oil  or 
coal  in  this  region. 

The  thermal  load  is  much  greater  than  the  electrical  load.  A  gas  turbine  cogeneration 
system  would  have  the  most  desirable  thermal  to  electrical  output  for  this  load 
situation.  A  gas  turbine  would  be  capable  of  generating  the  high  pressure  steam 
required  at  the  USDB  and  providing  all  of  the  electricity  for  the  USDB  and  some 
additional  for  the  main  Post. 

Another  approach  would  be  to  install.a  gas  reciprocating  engine  cogeneration  system. 
This  type  of  system  has  a  high  electrical  output  compared  to  thermal  load,  but  the 
excess  power  can  be  absorbed  by  the  grid  serving  the  rest  of  the  Post.  The  main 
drawback  of  the  reciprocating  engine  systems  is  that  the  majority  of  the  thermal  output 
is  in  engine  jacket  heat.  This  temperature  is  usually  around  350°F,  which  results  in 
either  high  temperature  hot  water  or  low  pressure  15  psig  steam.  Because  all  of  the 
steam  generated  at  the  USDB  is  120  psig,  there  is  no  real  use  for  the  steam 
generated. 
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Because  the  main  Post  is  capable  of  using  excess  electricity, the  major  obstacle  to  an 
efficient  cogeneration  operation  at  the  USDS  is  the  variability  of  the  thermal  load.  The 
base  load  that  operates  year-round  is  the  laundry  facility,  which  only  operates  8  to  10 
hours  during  the  day.  In  the  summer,  the  steam  load  drops  to  almost  nothing  at  night. 
The  most  efficient  system  offering  the  best  return  on  investment  would  be  a 
cogeneration  system  tied  into  a  central  plant  with  absorption  chillers  using  the  waste 
heat  for  cooling  purposes. 

Table  M25-1  indicates  the  energy  use  analysis  for  a  gas  turbine  engine  cogeneration 
system  installed  at  the  USDB.  The  system  is  base  loaded  to  provide  steam  to  the 
laundry  facility  during  the  day  during  summer  and  winter,  and  space  heating  during 
night  in  the  winter.  The  KW  size  of  the  unit  was  changed  up  and  down  to  maximize 
savings.  An  800  KW  provides  the  most  energy  savings.  A  Payback  Analysis  shown 
below. 

PAYBACK  ANALYSIS: 


Assumptions 

Electrical  Requirements 
Capital  Investment  ($1500/KW) 
Hours  of  Operation 
Natural  Gas  Costs 
Electricity  Cost  from  Grid 
Heat  Rate 


Economic  Analysis 

Cost  Items 

Fuel  $282,950 

O&M  $20,867 


Total  $303,816 


800  KW 
$1.2  Million 
6570  Hours 
$4.08/MBTU 
4.250/KWH 
14,000  BTU/KWH 


Savinas 

Elec.  Savings  $136,435 

Thermal  Savings  $224,519 


Total  $361,954 


Net  Savings  Per  Year  $58,138 

Simple  Payback:  21  years 
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Dollar  Savings  Per  year  $58,138  per  year 


ECO-M26 

REDUCE  HOT  WATER 
TEMPERATURE 


REDUCE  HOT  WATER  TEMPERATURE 


ENERGY  CONSERVATION  QPPORTUNtTY:  ECO-M26 


PURPOSE- 

This  Energy  Conservation  Opportunity  simulation  (ECO-M26)  analyzes  the  energy 
savings  associated  with  reduction  of  the  domestic  hot  water  temperature.  The 
implementation  of  this  project  will  not  change  the  number  or  capacity  of  any  of  the  hot 
water  heating  equipment. 

SCOPE: 


The  ECO  simulation  (ECO-M26)  makes  changes  only  to  the  temperature  setpoint  of 
the  existing  hot  water  heaters  and  does  not  encompass  any  modification  or 
replacement  of  any  existing  equipment.  The  application  of  this  project  was  considered 
for  the  following  buildings  and  their  connecting  tunnel: 


Building 

450 

Building 

463 

Building 

464 

Building 

465 

Building 

466 

Building 

472 

Building 

473 

Building 

475 

Building 

475A 

Building 

475C 

Building 

475D 

Building 

475E 

Building 

475F 

Building 

475G 

MODELING  TECHNIQUES- 


The  modeling  techniques  used  to  calculate  the  energy  savings  for  ECO-M26  were 
derived  from  "Guidelines  for  Saving  Energy  in  Existing  Buildings."  The  domestic  hot 
water  temperatures  for  the  above  buildings  were  found  to  range  between  170°  and 
185°.  ASPE  suggests  a  domestic  hot  water  temperature  of  around  140°.  Trends  to 
reduce  hot  water  temperature  between  110°  and  120°  have  been  stopped  because 
these  temperatures  have  been  linked  to  the  proliferation  of  Legionnaires'  Disease.  An 
energy  savings  can  be  seen  by  reducing  the  domestic  hot  water  temperature.  Tables 
M26-1a  and  M26-1b  show  the  BTUH  loss  per  lineal  foot  of  pipe  for  different  water 
temperatures.  Tables  M26-2a  and  M26-2b  use  a  reduced  hot  water  temperature  of 
140°  to  show  the  energy  savings  on  a  per  lineal  foot  bases.  The  lineal  feet  of  pipe  for 
each  building  was  field  estimated  to  calculate  the  total  possible  energy  savings  in  line 
losses  because  of  reduced  hot  water  temperature. 
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Domestic  water  within  the  USDB  is  always  mixed  to  a  using  temperature  of  under 
140°.  The  equation  for  mixed  water  temperature  is: 

tm  =  (Qi  X  ti  )+(Q2  X  t2)  /  Qi  +  Q2 

tm=  temperature  of  the  mixture 
ti  =  temperature  of  flow  Q-| 
t2  =  temperature  of  flow  Q2 


Using  a  constant  (tm)  and  (t2)  and  comparing  a  range  of  hot  water  temperatures  (ti )  to 
the  existing  hot  water  temperature  it  can  be  seen  that  as  the  hot  water  temperature 
drops  the  flow  of  hot  water  increases  while  the  cold  water  flow  decreases.  The  energy 
usage  stays  the  same  because  of  the  energy  savings  of  not  having  to  heat  the  water  to 
as  high  a  temperature  is  offset  by  the  fact  that  more  hot  water  is  used.  Actual 
calculations  are  shown  in  Table  M26-3. 

ECO  IMPLEMENTATION; 

The  implementation  of  this  ECO  consists  of  having  the  USDB  maintenance  staff 
change  the  setpoint  for  all  the  hot  water  heaters  within  the  DB  to  140°.  This  will  show 
an  energy  savings  with  no  cost  to  the  USDB. 


SUMMARY: 

Reducing  the  Domestic  Hot  Water  from  180°  to  140°  will  reduce  the  amount  of  heat 
energy  radiating  from  the  hot  water  piping  to  its  surroundings.  The  reduction  in 
temperature  will  also  decrease  the  total  capacity  of  the  hot  water  system.  This  may 
cause  problems  which  would  call  for  added  capacity  or  the  return  to  a  higher 
temperature.  ECO-M30  also  reduces  radiation  loss  in  domestic  hot  water  piping  by 
insulating  all  bare  pipe  within  the  USDB.  If  M30  is  implemented  it  will  reduce  the 
effectiveness  of  this  ECO.  ECO-M26  does  not  effect  the  amount  of  heat  energy 
consumption  at  the  point  of  use. 


Location 

Cost 

Savings 

Project  Cost  of 
Construction 

475 

$92 

$0 

Castle  Domiciles 

$210 

$0 

475E 

$134 

$0 

Tunnels 

$299 

$0 
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Tables  were  developed  from  fig.  44  of  the  Guidlines  for  Saving  Energy  in  Existing  Buildings 

Ambient  Temperature  68*  F 
BTUH  Loss  per  lineal  foot  of  bare  pipe 


Bare  Pipe 


Pipe 

180* 

1  160* 

1  iw 

120* 

Size 

Water 

Water 

CO 

a 

85 

70 

55 

39 

105 

85 

66 

46 

1-1/4' 

126 

104 

81 

57 

1-1/2' 

mm 

121 

95 

67 

171 

140 

110 

80 

205 

169 

133 

94 

Table  M26-la 


Ambient  Temperature  68®  F 

BTUH  Loss  per  lineal  foot  of  insulated  pipe 


1/2*  Fiberglass  Insulation 


160* 

140^^ 

120* 

Water 

Water 

Water 

3/4' 

20 

15 

11 

8 

21 

17  . 

12 

9 

26 

HSH 

16 

11 

30 

24 

19 

13 

36 

30 

23 

'  15 

ibish 

45 

35 

27 

20 

1 

Table  M26-1b 
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Tables  were  developed  from  fig.  44  of  the  Guidlines  for  Saving  Energy  in  Existing  Buildings 


Ambient  Temperature  68°  F 
BTUH  Loss  per  lineal  foot  of  bare  pipe 


Bare  Pi 


Table  M26-2a 


Ambient  Temperature  68°  F 

BTUH  Loss  per  lineal  foot  of  insulated  pipe 

1/2*  Fiberglass  Insulation 


Pi 
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REDUCED  DOMESTIC  HOT  WATER  TEMPERATURE 


Tm=  (Q1‘T1)  +(Q2*T2)  /  (Q1+Q2) 

Tm  =  mixed  water  temperature 

T1=  temperature  of  fl(Cold  Water  Temp.) 


Assumption: 
Tm  =110 
T1=  40® 
T2=X 


E 

1- 

T1 

Q1  fGai.) 

CM 

Q2  fGai.l 

110.00 

40.00 

68.18 

180.00 

31.82 

110.00 

40.00 

66.67 

170.00 

33.33 

110.00 

40.00 

65.00 

160.00 

35.00 

110.00 

40.00 

63.16 

150.00 

36.84 

110.00 

40.00 

61.11 

140.00 

1 38.89 

110.00 

40.00 

58.82 

130.00 

41.18 

110.00 

^40.00 

56.25 

120.00 

43.75 
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Tables  derived  from  Tables  M26-2a  and  M26-2b 
Length  of  pipe  estimated  from  field  inspection  and  plans. 


Buildino  475 


Pipe 

Size 

WSIM 

’1^3 

Feet  Of 
Insulated 

$  Savings 
Year 

3/4" 

$0.70 

$0.12 

$0 

1" 

$0.91 

$0.12 

$0 

1-1/4" 

60 

$1.05 

$0.14 

$63 

20 

$1.29 

20 

$0.14 

$29 

2" 

$1.29 

$0.14 

$0 

Energy  Savings  =  $92.00 


Buildings  475C  .4750.  475F.  475G 


n 

Ifrg^ 

IfSi 

$  Savings 
Year 

3/4- 

$0.70 

$0.23 

$0 

$0.91 

$0.23 

$0 

200 

$1.05 

0 

$0.28 

$210 

HH9II 

$0.28 

$0 

2" 

$1.29 

$0.28 

$0 

Energy  Savings  =  $210.00 
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Tables  derived  from  Tables  M26-2a  and  M26-2b 
Length  of  pipe  estimated  from  field  inspection  and  plans. 


Buildino  475E 


Pipe 
_ Size 


Energy  Savings  » 


$134.00 


Tunnels  between  building  468. 466.  467.  463. 464.  472. 473 
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ECO-M29 

DECENTRALIZE  HOT  WATER 

SYSTEM 


DECENTRALIZE  HOT  WATER  SYSTEM 
ENERGY  CONSERVATION  OPPORTUNITY:  ECQ-M29 


PURPOSE: 

The  purpose  of  ECO-M29  is  to  analyze  the  energy  savings  associated  with 
decentralizing  the  hot  water  heating  system.  A  central  system  involves  additional 
branch  piping  which  is  a  source  of  heat  loss.  As  hot  water  sits  in  the  branch  piping  its 
temperature  is  reduced  below  its  desired  level.  When  hot  water  is  needed  the  faucet 
is  turned  on  and  let  run  until  the  water  increases  to  its  desired  temperature.  This  waste 
of  water  is  reduced  in  a  decentralized  hot  water  system  due  to  the  fact  that  the  hot 
water  heater  is  located  closer  to  the  point  of  use.  Decentralization  of  the  domestic  hot 
water  system  will  eliminate  all  connecting  hot  water  piping  and  the  energy  loss 
associated  with  it. 

SCOPE: 

ECO-M29  involves  removal  of  the  existing  central  domestic  hot  water  heater  located  in 
building  468  and  serving  buildings  450,  463,  464,  466,  467,  468,  472,  and  473.  These 
building  will  be  supplied  by  individual  hot  water  heaters  located  in  each  building: 


Building 

450 

Building 

467 

Building 

463 

Building 

468 

Building 

464 

Building 

472 

Building 

466 

Building 

473 

New  hot  water  heat  exchangers  will  be  connected  to  the  existing  steam  lines  routed 
through  each  building.  Buildings  450,  463,  473,  and  472  have  low  hot  water  usage 
so  small  electric  instantaneous  hot  water  heaters  were  used.  These  units  are  placed 
at  the  point  of  use  and  only  require  energy  when  hot  water  is  being  used.  The  Castle 
buildings  already  have  individual  hot  water  heat  exchangers  so  they  were  not 
applicable  for  this  ECO. 

MODELING  TECHNIQUF.q- 

The  energy  loss  through  branch  piping  was  calculated  in  Table  M29-2.  The  total 
gallons  of  wasted  hot  water  was  estimated  in  Table  M29-3  and  converted  to  dollars 
per  year.  The  sum  of  these  two  calculations  total  the  energy  savings  associated  with 
ECO-M29.  A  cost  estimate  for  ECO-M29  was  prepared  using  Manufactures  Data 
along  with  Means  Plumbing  Cost  Data.  The  cost  estimate  was  prepared  per  building, 
but  the  yearly  savings  is  estimated  on  a  system  wide  bases.  Because  of  this.  Table 
M29-1  compares  the  total  cost  to  the  total  energy  savings  for  this  ECO. 
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ECO  IMPLEMENTATION: 


The  Implementation  of 
located  in  building  468. 

Building  450 

Building  463 

Building  464 

Building  466 

Building  467 

Building  468 

Building  472 

Building  473 


ECO-M29  includes  the  removal  of  the  central  hot  water  system 
Installation  of  new  hot  water  heaters  are  as  follows: 

4- lnstantaneous  Point  of  Use  Hot  Water  Heaters 

5- lnstantaneous  Point  of  Use  Hot  Water  Heaters 
Steam  to  Hot  Water  Heat  Exchanger 

Steam  to  Hot  Water  Heat  Exchanger 
2-lnstantaneous  Point  of  Use  Hot  Water  Heaters 
Steam  to  Hot  Water  Heat  Exchanger 
5-lnstantaneous  Point  of  Use  Hot  Water  Heaters 
5-lnstantaneous  Point  of  Use  Hot  Water  Heaters 


SUMMARY: 

The  probable  construction  cost  to  implement  this  ECO  is  shown  in  Table  M29-1 .  This 
project  cost  is  the  construction  cost  as  determined  on  the  ECO-M24  Cost  Estimate 
Sheet. 

The  energy  savings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  below  in  Table  M29-1  on  a  dollars  per  year  savings  as  determined  on  ECO- 
M24  Calculation  Sheet.  This  project  cost  is  the  construction  cost  plus  6%  SIOH. 


ECO-M24 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings  to 
invest  Ratio 

Hot  Water  System 

243 

$1,296 

$20,740 

19.85 

.59 

Table  M29-1 
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Tabie  was  deveioped  from  fig.  44  of  the  Guidlines  for  Saving  Energy  in  Existing  Buiidings 

Ambient  Temperature  68“  F 
Domestic  Hot  Water  T emperature  1 80“ 


Tabie  M29-2 


Energy  Savings  = 


$988.00 


Gallons  of  Hot  Water  Wated  Per  Day 

Estimated  that  entire  lines  are  evacuated  twice  per  day 

BTU  =Gallons  x  8.33  x  1 40“ 


Table  M29-3 


Feet  of 
Pioe 

Gal.  per 
Ft.  of  Pioe 

Total  Gal. 
oerDav 

Total  Gal. 
oer  Year 

Total  MBTU 
oer  Year 

Total  $ 
oer  Year 

800 

0.023 

36.8 

13432 

15.66 

$84 

180 

0.04 

14.4 

5256 

6.13 

$33 

90 

0.063 

11.34 

4139 

4.83 

$26 

355 

0.102 

72.42 

26433 

30.82 

$165 

Energy  Savings  =  $308.00 

Total  Energy  Savings  =  $1,296 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY 

iMoxA. ,  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LC( 

^ -  USDS  REGION  NOS.  7  C 

PROJECT  NO.  &  TITLE:  1496 

DISCRETE  PORTION  NAME:  ECOM29 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  <t 

B.  SlOH  I 

C.  DESIGN  COST  J 

D.  ENERGY  CREDIT  CALC  (1A-i-1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  t 

F.  TOTAL  INVESTMENT  (1D-1E)  J 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


19599. 

1176. 

1078. 

19668. 

0. 

19668. 


UNIT  COST  SAVINGS 
$/MBTU(1)  MBTU/YR(2) 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


ANNUAL  $  DISCOUNT 

SAVINGS(3)  FACTOR(4) 


DISCOUNTED 

SAVINGS(5) 


0. 

$ 

0. 

8.69 

0. 

0. 

$ 

0. 

12.42 

0. 

0. 

$ 

0. 

12.21 

0. 

243. 

$ 

991. 

11.67 

11565. 

0. 

$ 

0. 

10.36 

0. 

243. 

$ 

991. 

$ 

11565. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  3816 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/{YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  / 1 F)-  0  59 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY)  MO  / 1 1-;-  u.by 


11565. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=:1F/4 
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CONSTRUCTION  COST  ESTIMATE 
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WATER  HEATERS  UNITS 

BUILDING  450  _ _ 

INSTANTANEOUS  HOT  WATER  HEATER 

BUILDING  463 _ 

INSTANTANEOUS  HOT  WATER  HEATER 

BUILDING  464 _ _ 

STEAM  TO  HOT  WATER  HEAT  EXCHANGER 

CONTROL  VALVES.  THERMOMETER.  FOT 

BUILDING  466  _ 

STEAM  TO  HOT  WATER  HEAT  EXCHANGER 

CONTROL  VALVES.  THERMOMETER.  EOT 

BUILDING  467  _ 

INSTANTANEOUS  HOT  WATER  HEATER 


BUILDING  468 


STEAM  TO  HOT  WATER  HEAT  EXCHANGER 


CONTROL  VALVES.  THERMOMETER.  ECT. 


BUILDING  472 


INSTANTANEOUS  HOT  WATER  HEATER 


BUILDING  473 


INSTANTANEOUS  HOT  WATER  HEATER 


_ SUBTOTAL 


CONTINGENCY  10% 


_ _ SUBTOTAL 


WORK  COMP.TAX  SOr.  .RFr  IMR 


_ _ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ _ SUBTOTAL 


_ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


DATE  PREPARED 

_ _ Maf-90 

IBASIS  FOR  ESTIMATE 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY! 


CHECKED  BY 

MAW 


TOTAL 

PER  I  TOTAL  I  COST 
UNIT 


19.599 

19.599 
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DOMESTIC  WATER  PIPE 
INSULATION 


DOMESTIC  WATER  PIPE  INSULATION 


ENERGY  CONSERVATION  OPPORTUNITY:  ECO-M3Q 


PURPOSE: 

This  Energy  Conservation  Opportunity  simulation  (ECO-M30)  analyzes  the  energy 
savings  associated  with  reducing  the  amount  of  heat  transfer  through  the  walls  of 
domestic  hot  water  piping.  Domestic  hot  water  piping  can  lose  heat  to  its  surroundings 
because  of  a  temperature  difference  between  the  water  and  the  ambient  space 
temperature  through  which  it  is  routed.  A  reduction  in  the  hot  water  temperature  at  the 
point  of  use  will  cause  an  increase  in  hot  water  usage  thus  causing  an  increase  in 
energy. 


SCOPE: 

The  irnplementation  of  this  ECO-M6  simulation  includes  all  piping  that  exists  without 
insulation  and  is  exposed  to  unconditioned  spaces.  The  piping  considered  in  this 
ECO  is  located  in  the  Castle  and  in  the  pipe  tunnels  connecting  the  building  around 
the  South  Gate.  Hot  water  piping  contained  inside  the  rest  of  the  buildings  considered 
in  this  study  is  located  in  concealed  chases  which  are  not  accessible  for  insulating. 


MODELING  TECHNIQUES- 

The  modeling  techniques  used  to  calculate  the  energy  savings  associated  with  the 
addition  of  pipe  insulation  was  figured  on  a  savings  per  foot  of  pipe.  Tables  M30-1 
and  M30-2  give  the  BTUH  per  lineal  foot  heat  loss  through  bare  and  insulated  pipe. 
The  existing  hot  water  temperature  of  1 85°  was  used  along  with  an  ambient  space 
temperature  of  68°.  Table  M30-3  gives  the  energy  savings  and  the  installed  cost  of  the 
insulation  on  a  lineal  foot  bases.  A  visual  inspection  was  done  to  estimate  the 
percentage  of  domestic  hot  water  piping  that  was  uninsulated. 
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ECO  IMPLEMENTATION; 


To  implement  this  ECO  for  the  buildings  listed  above,  the  existing  uninsulated  pipe 
would  have  to  be  insulated  using  1/2"  fiberglass  pipe  insulation.  A  difficulty  factor  of  2 
was  added  to  the  labor  cost  because  of  the  confined  areas  at  which  the  hot  water 
piping  is  located. 


SUMMARY! 

The  energy  sayings  associated  with  the  implementation  of  this  ECO  by  building  is 
shown  below  in  Table  M30.1  in  million  BTU's  savings  as  determined  using  the 
computer  simulation  model. 

The  probable  construction  cost  to  implement  this  ECO  by  building  is  shown  in  Table 
M30.1 .  This  project  cost  is  the  construction  cost  plus  6%  SIOH. 


Building 

Number 

Energy 

Savings 

(BTUH) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings  to 
Invest  Ratio 

Castle 

Buildings 

147 

$787 

$1,447 

2.28 

5.11 

Pipe 

Tunnels 

55 

$293 

$481 

-  2.03 

5.75 

Table  M30.1 
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PROJECT 

LOCATION 


CALCULATION  SHEET 


USDS 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


architect/engineer 

_ CLARK  RICHARDSON  &  BISkUP 

ECO  MEASURE  " 

_  ECO-M3Q 


DATE 

Mar-90 


ICOMPUTED  BY 
'  RGB 


CHECKED  BY 
MAW 


TEST  DATA,  BTUH  LOSS  PER  LINEAL  FOOT 

REF:  Guidlines  for  Saying  Energy  in  Existing  Buiidings 

Federal  Energy  Administration  Office  of  Energy  Conservation  and  Environment 


Table  was  developed  from  fig.  44  of  the  Guidlines  for  Saving  Energy  in  Existing  Buildings 

Ambient  Temperature  68®  F 
Domestic  Hot  Water  Temperature  180° 
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PROJECT 


CALCULATION  SHEET 

USDB  ~ 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


date  I  sheet 

Mar-90 _  2 

BASIS  FOR  CALCULATION 


OF 


LOCATION 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

ECO  MEASURE 


HAND 

‘computer 

CONTRACTOR  BID 
OTHER  fSPECIFY) 


ECO-M30 


COMPUTED  BY 

_ RGB 


CHECKED  BY 
MAW 


TEST  DATA,  BTUH  LOSS  PER  LINEAL  FOOT 

REF:  Guidlines  for  Saving  Energy  in  Existing  Buildings 

Federal  Energy  Administration  Office  of  Energy  Conservation  and  Environment 


Tables  derived  from  Tables  M26-2a  and  M26-2b 
Length  of  pipe  estimated  from  field  inspection  and  plans. 


Castle  Buildings 


Pipe 

Size 

Haifa 

3/4- 

80 

$1.54 

$123 

r 

$1.92 

$0 

M/4- 

260 

$2.34 

$608 

BB191 

20 

$2.78 

$56 

whemm 

$3.13 

$0 

Energy  Savings  =  $787.00 


Pipe  Tunnels 


Pipe 

Size 

Feet  of 
Bare  Pipe 

$  Savings 
per  Ft. 

$  Savings 
Year 

3/4" 

$1.54 

$0 

$1.92 

$0 

60 

$2.34 

$140 

KBSI 

55 

$2.78 

$153 

2" 

$3.13 

$0 

Energy  Savings  =  $293.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7  CENSUS-  2 

PROJECT  NO.  &  TITLE:  1496  ucinouo.  ^ 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM30CB 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY- CRB 


$  1365. 

$  82. 

$  75. 

$  1370. 

$  0. 

$  1370. 

2.  ENERGY  SAVINGS  {+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 


UNIT  COST  SAVINGS 


FUEL 

$/MBTU(1) 

MBTUA'R(2) 

A.  ELECT 

$ 

12.44 

0. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

147. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

147. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUALS 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

$ 

0. 

8.69 

0. 

$ 

0. 

12.42 

0. 

$ 

0. 

12.21 

0. 

$ 

600. 

11.67 

7002. 

$ 

0. 

10.36 

0. 

$ 

600. 

$  7002. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  911 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  23 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4  - 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOM  1C  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5/1F)=  5.11 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


$ 

$ 


600. 

7002. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS’ 2 
PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOM30PT 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


454. 
27. 
25. 

455. 
0. 

455. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTUA'R(2) 

ANNUAL  $ 
SAVINGS(3) 

A.  ELECT 

$  12.44 

0. 

$ 

0. 

B.  DIST 

$  .00 

0. 

$ 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

D.  NATG 

$  4.08 

55. 

$ 

224. 

E.  COAL 

$  .00 

0. 

$ 

0. 

F.  TOTAL 

55. 

$ 

224. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  911 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


DISCOUNT 
FACTOR(4) 

8.69 
12.42 
12.21 
11.67 
10.36 

$  2614. 


$  0. 

$  0. 


DISCOUNTED 

SAVINGS(5) 


0. 

0. 

0. 

2614. 

0. 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  8 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 


224. 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


$  2614. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  / 1 B 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


5.75 

2.03 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

_ USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 


DATE  PREPARED 


JBASIS  FOR  ESTIMATE 
_ CODE ; 


I  ESTIMATOR 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  ISPECIFYI  _ 

ICHECKEDBY 


1  QUANTITY 

n.vji.D. 

MATERIAL 

- 1 _ 

1  LABOR 

M.A.W. 

TOTAL 

1/2*  FIBERGLASS  PIPE  INSULATION 

W/ ALL  SERVICE  JACKET 

NO. 

UNITS 

UNIT 

MEAS. 

PER  TOTAL 

UNIT 

PER 

UNIT 

TOTAL 

COST 

3/4"  PIPE 

.  80 

L  F. 

S0.87  $69.60 

$1 .44 

$115.20 

$184  80 

1-1/4"  PIPE 

260 

L  F. 

$1.01  $262.60 

$1.57 

$408.20 

$670.80 

1-1/2"  PIPE 

20 

L  F. 

$1.10  $22.00 

$1.57 

$31 .40 

$53.40 

_ SUBTOTAL _ 

CONTINGENCY  10% _ 

_ SUBTOTAL _ 

WORK  COMP.TAX.SOC.SEC..INS 

_ DIRECT  COST _ 

OVERHEAD  AND  PROFIT _ 

_ SUBTOTAL _ 

_ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


|354 

$555 

$909 

$35 

10% 

$55 

$90 

8389 

$610 

$999 

J14. 

13.0% 

$79 

$93 

8403 

$689 

$1 .092 

8101 

25% 

$172 

$273 

8504 

$861 

$1,365 

_  $1,365 
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CONSTRUCTION  COST  ESTIMATE 


DATE  PREPARED 


SHEET 


OF 

2 


PROJECT 


LOCATION 


USDS  ENERGY  STUDY 


FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 


BASIS  FOR  ESTIMATE 

X 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  ISPECIFYI 


ESTIMATOR 


CHECKED  BY 


1/2"  FIBERGLASS  PIPE  INSULATION 

W/  ALL  SERVICE  JACKET 

QU 

ANTITY 

1  MATERIAL 

-ABOR 

VT. 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 

UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

1-1/4"  PIPE 

6C 

)L  F. 

$1.01 

$60.60 

$1.57 

$94.20 

$154  80 

1-1/2"  PIPE 

55 

in 

■n 

$60.50 

$1.57 

$86.35 

$146  85 

SUBTOTAL 

$121 

$181 

$302 

CONTINGENCY  10% 

$0.10 

$12 

10% 

$18 

$30 

SUBTOTAL 

$133 

$199 

$332 

WORK  COMP.TAX.SOC.SEC..INS 

$0.04 

$5 

13.0% 

$26 

$31 

DIRECT  COST 

$138 

$225 

$363 

OVERHEAD  AND  PROFIT 

$0.25 

$35 

25% 

$56 

$91 

SUBTOTAL 

$173 

$281 

$454 

CONSTRUCTION  COST 

ENG.  FORM  150  " 

$454 

1AVC-59 
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EC0-M31 


HEAT  RECOVERY  FOR 
LAUNDRY 


HEAT  RECOVERY  FOR  LAUNDRY 
ENERGY  CONSERVATION  OPPORTUNITY:  ECQ-M31 


PURPOSE: 

This  Energy  Conservation  Opportunity  simulation  (ECO-M31)  analyzes  energy 
savings  possibilities  from  heat  recovery  from  equipment  in  the  laundry  facility  at  the 
USDS.  Because  the  laundry  facility  is  being  relocated,  we  are  only  making  general 
recommendations  based  on  the  most  up-to-date  information  available  for  laundry 
equipment  in  the  USDB  at  this  time. 

SCOPE: 

The  ECO  simulation  (ECO-M31)  investigates  possibilities  for  heat  recovery  from 
laundry  wash  water,  dryers,  and  irons  (presses).  Heat  recovery  applications  in  similar 
laundry  facilities  will  be  investigated  and  their  feasibility  at  the  USDB  will  be 
discussed. 

Laundry  wash  water  heat  may  be  recovered  in  two  ways;  either  by  recycling  dirty  wash 
water  and  attempting  to  clean  it  by  mechanical  and  chemical  means  or  by  using  a 
system  designed  for  recovering  heat  only  (not  water). 

Disadvantages  to  recycling  dirty  wash  water  are  that  they  require  complicated 
hardware  and  expensive  chemicals.  High  initial  cost,  high  operating  costs,  and  more 
maintenance  problems  rule  this  out  as  a  possibility. 

Heat  reclamation  systems,  however,  are  simpler  to  install,  operate,  and  maintain 
because  they  have  fewer  mechanical  components  and  controls  (see  Fig.  1 ).  Spent  hot 
wash  water  is  dumped  first  to  a  channel  leading  to  a  sump  pit.  Before  it  reaches  the 
pit,  it  passes  through  a  series  of  screens  to  remove  lint  and  other  solids.  The  dirty 
water  is  then  pumped  from  the  sump  into  the  shell  of  a  heat  exchanger  where  it  passes 
over  a  series  of  helical  coil  heat  exchangers.  Fresh  (cold)  water  inside  the  coils 
passes  in  the  opposite  direction.  Typically,  dirty  hot  water  enters  the  shell  of  the  heat 
exchanger  at  135°  F  and  exits  at  85°  F  while  cold  fresh  water  enters  the  heat 
exchanger  at  60°  F  and  exits  at  1 1 0°  F.  This  preheated  fresh  water  then  enters  a  water 
heater  where  it  is  brought  up  to  180°  F  and  stored  in  a  stratified  storage  tank  for  use 
upon  demand.  Some  designs  facilitate  the  washdown  of  heat  exchanger  coils  without 
the  need  for  disassembly  of  the  unit.  Typically,  these  units  are  installed  in  concrete 
troughs  to  permit  washdown  of  the  coils  in  place.  These  cleanings,  which  normally 
take  less  than  15  minutes,  require  no  tools  and  are  typically  done  weekly. 

Heat  recovery  from  dryer  exhaust  can  be  accomplished  by  means  of  air-to-air  heat 
exchangers.  Hot,  lint-laden  air  exhausted  from  the  dryers  would  enter  a  counterflow 
heat  exchanger  on  one  side  while  cooler  outside  air  enters  from  the  opposite  side. 
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This  supply  would  then  be  used  as  preheated  make-up  air  for  the  dryers.  Plates  in  the 
heat  transfer  matrix  separate  the  two  air  streams  and  act  as  a  heat  transfer  surface. 
The  niain  problems  inherent  in  systems  such  as  this  are  related  to  lint  and  moisture  in 
the  air.  However,  these  problems  are  addressed  by  careful  selection  of  heat 
exchanger  materials  and  adequate  plate  spacing. 

Heat  recovery  from  the  nine  dryers  in  the  USDB  laundry  could  best  be  done,  but  at  a 
prohibitive  cost,  by  nine  heat  recovery  units  (HRU's)  which  would  only  operate  when 
their  respective  dryer  was  running.  This  would  maximize  the  utilization  of  waste  heat, 
taking  it  only  from  an  active  dryer  and  transferring  it  to  make-up  air  for  that  same  dryer. 
On  the  other  hand,  a  central  heat  recovery  unit  (see  Fig.  2)  serving  all  nine  dryers 
would  be  removing  and  supplying  air  at  a  constant  rate,  so  that  if  some  dryers  are  not 
operating,  lower  exhaust  temperatures  would  reduce  the  amount  of  waste  (and 
recoverable)  heat.available.  The  ideal  arrangement  of  dryers  for  a  central  HRU  would 
be  side-by  side,  against  a  wall  with  an  insulated  plenum  space  and  room  for  exhaust 
ductwork  inside.  Make-up  air  preheated  by  the  HRU  would  be  dumped  into  the 
plenum  for  direct  use  by  the  dryers.  This  type  of  layout  would  be  much  better  than 
dumping  make-up  air  into  the  occupied  space  during  the  heating  season,  because  it 
could  be  used  year-round  and  it  more  efficiently  utilizes  the  heat  recovered.  For  this 
reason,  we  recommend  that  special  consideration  is  given  to  layout  of  the  dryers  if  this 
ECO  is  to  be  implemented. 

Heat  recovery  from  steam  irons/presses  is  not  a  valid  consideration.  They  do  not 
waste  enough  heat  in  a  form  that  is  easily  recovered.  Their  function  is  to  apply  heat, 
moisture,  and  pressure  directly  to  pieces  of  laundry.  Because  this  process  transfers 
heat  efficiently  and  without  much  waste,  there  is  no  opportunity  for  heat  recovery  here. 

MODELING  TECHNIQUFR; 

Energy  savings  associated  with  implementation  of  this  ECO  were  calculated  using 
performance  data  from  manufacturers  of  helical  coil  heat  exchangers  and  air-to  air 
heat  recovery  units. 

ECO  IMPLEMENTATION- 

The  best  opportunity  for  implementation  of  this  ECO  would  be  when  the  laundry  facility 
reaches  a  permanent  location.  This  way,  heat  recovery  systems  can  be  incorporated 
into  the  design  more  readily  than  trying  to  incorporate  them  into  an  existing  facility. 

This  implementation  would  include  installation  of  a  wastewater  heat  recovery  system, 
a  new  semi-instantaneous  water  heater,  and  the  associated  pumps,  piping,  and 
accessories  required  for  proper  operation  of  the  system.  If  dryer  heat  recovery  is  to  be 
implemented,  installation  of  an  18,000  cfm  air-to-air  heat  recovery  unit,  and  associated 
controls,  ductwork  and  accessories  would  be  required. 

SUMMARY: 

The  project  cost  is  the  construction  cost,  plus  6%  SIOH.  Wastewater  heat  recovery 
and  dryer  exhaust  heat  recovery  were  considered  as  separate  projects. 
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The  energy  savings  associated  with  the  implementation  of  this  ECO  by  project  is  also 
shown  in  Table  M31-1  in  MBTU's  per  year  savings  as  determined  by  hand 
calculations. 

The  simple  payback  for  both  ECO  projects  is  shown  in  Table  M31-1. 

The  savings  to  investment  ratio  (SIR)  for  both  ECO  projects  is  shown  in  Table  M31-1. 

We  recommend  wash  water  heat  recovery,  but  dryer  exhaust  heat  recovery  is  not  as 
feasible.  High  first  cost  and  space  constraints  make  it  a  less  attractive  alternative. 


Project 

Gas 

Energy 

Savings 

(MBTU/vr.) 

Electric 

Energy 

Savings 

(MBTU/yr.) 

Cost 

Saving 

s 

{$/yr.) 

Project 

Cost 

($) 

Simple 

Payback 

(years) 

Savings 
to  Invest 
Ratio 

Wash  water 
H.R. 

3,878 

-6.43 

15,742 

43,829 

2.78 

4.18 

Dryer 

Exhaust  H.R 

2,821 

-73.5 

10,597 

111,688 

10.54 

1.13 

Table  M31-1 
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-HOT  WATER  TO 
WASHING  MACHINES 


r  \  r  \ 


STRATIFIED 
WATER 
STORAGE 
TANK  - 


BUILDING 

RECIRC,-^ 


-HEAT  EXCHANGERS 


COLD  WATER 
INLET 


RECIRC.  PUMP 


HOT  WASH  WATER-^ 
CHANNEL FROM 
WASHING  MACHINES 


EXPANSION  - 
TANK 


FRESH  WATER  WASTE  WATER 

PUMP  TO  DRAIN - 


WASH  WATER  HEAT 
RECOVERY  SCHEMATIC 

NOT  TO  SCALE 


■Fig.  1 


2000  CFM  EXH.  EA. 
140  •F 


DRYER  EXHAUST  HEAT 
RECOVERY  SCHEMATIC 

NOT  TO  SCALE 


Fig.  2 
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CALCULATION  SHEET 

DATE 

Mar-90 

SHEET  OF 

1  1 

PROJECT  USDB 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

BASIS  FOR  CALCULATION 

LOCATION 

FORT  LEAVENWORTH.  KANSAS 

X  HAND 

COMPUTER 

ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 

CONTRAC 
OTHER  I 

TOR  BID 

SPECIFY) 

ECO  MEASURE 

ECO-M31  WASH  WATER  HEAT  RECOVERY 

COMPUTED  BY 

BMS 

CHECKED  BY 

MAW 

GIVEN: 


HOT  WATER  USE  TEMP.,  »F 

160 

AVERAGE  COLD  WATER  INLET  TEMPERATURE,  "F 

50 

GALLONS  WATER/LB.  OF  LAUNDRY 

2.5 

PERCENT  OF  WASTE  WATER  THAT  IS  HOT 

70 

HOURS  OF  OPERATION  PER  WEEK 

40 

ELECTRICITY  COST,  DOLLARS/MBTU 

12.44 

GAS  COST  IN  DOLLARS/MBTU 

4.08 

BOILER  SEASONAL  EFFICIENCY.  % 

74 

CALCULATED  WASTE  WATER  TEMP.,  1 27 

WASTE  WATER  TEMP  USED  IN  ANALYSIS,  °F  1 24 


BASED  ON  HEAT  EXCHANGER  MANUFACTURER’S 
PERFORMANCE  DATA  FOR  30  GPM  UNIT: 

SHELL  SIDE  TEMPERATURE,  “F  IN/OUT  124/91 

TUBE  SIDE  TEMPERATURE.  “F  IN/OUT _ 50/96 _ 

STEAM  HEAT  RECOVERED,  MBTU/YR:  2,870 

GAS  HEAT  RECOVERED,  MBTU/YR;  3,878 


(2)  30  GPM  UNITS  ARE  REOUIRED. 

PUMP  ENERGY  CALCULATION  FOR  THIS  ECO 


FRESH  WATER  PUMP  CAPACITY,  GPM:  601 

FRESH  WATER  PUMP  HEAD,  FT.  W:  38 

FRESH  WATER  PUMP  EFFICIENCY,  %;  65 

WASTE  WATER  PUMP  CAPACITY,  GPM:  84 

WASTE  WATER  PUMP  HEAD,  FT.  W;  10 

WASTE  WATER  PUMP  EFFICIENCY,  %:  65 

FRESH  WATER  PUMP  POWER  CONSUMPTION,  WATTS;  662 

FRESH  WATER  PUMP  ENERGY  USE,  MBTU/YEAR:  4.70 

WASTE  WATER  PUMP  POWER  CONSUMPTION,  WATTS:  244 

WASTE  WATER  PUMP  ENERGY  USE,  MBTU/YEAR;  1 .73 

TOTAL  PUMP  ENERGY'.  MBTU/YR.: _ 6^ 

NET  ENERGY  SAVINGS  FOR  WASH  WATER  H.R.,  MBTU/YR.:  3,872 

NET  ENERGY  SAVINGS,  $/YR:  1 5,742 
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CALCULATION  SHEET 


PROJECT  USDB^ 

_ _ ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION  ^  - - 

_ _ FORT  LEAVENWORTH.  KANSAS _ 

ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKI  IP 

ECO  MEASURE  “  — - 

-  ECO-M31  DRYER  EXHAUST  HFAT  RECOVERY 


DATE 

Mar-90 

SHEET 

1 

OF 

2 

BASIS  FOR  CALCULATION 

X  HAND 

COMPUTER 

CONTRACTOR  BID 

OTHER  I 

SPECIFY) 

COMPUTED  BY 

CHECKED  BY 

BMS 

MAW 

0 


SUMMER  (EFFECTIVENESS  =  57.95%) 
SUPPLY  SIDE: 

INLETTEMPERATURE('’F)=  95 

OUTLET  TEMPERATURE  {«F)  =  121 .07 

CFM  =  18.000 

W  (LB.  W./LB.  D.A.)  =  0.0168 

AP  (IN.  W.G.)  =  0.99 

MNTER  (EFFECTIVENESS  =  65.36%) 
SUPPLY  SIDE; 

INLET  TEMPERATURE  (’’F)  =  0 

OUTLET  TEMPERATURE  (“F)  =  91 .5 

CFM  =  18000 

W  (LB.  W./LB.  D.A.)  =  0.0001 

AP  (IN.  W.G.)  =  0.87 


JMPTION.c;  M/ 


EXHAUST  SIDE: 

INLET  TEMPERATURE  (®F)  =  140 

OUTLET  TEMPERATURE  ('F)  =  1 14.12 

CFM  =  1 8,000 

W  (LB.  W./LB.  D.A.)  =  0.0398 

AP(IN.W.G.)=  1.01 


EXHAUST  SIDE; 

INLET  TEMPERATURE  (“F)  =  140 

OUTLET  TEMPERATURE  (“F)  =  89.55 

CFM=  18000 

INLET  W  (LB.  W./LB.  D.A.)  =  0.0398 

OUTLET  W  (LB.  W./LB.  D.A.)  =  0.0306 

AP  (IN.  W.G.)  =  0.97 

WATER  CONDENSED  (LB./HR.)  699 


)VERY  BIN  ANALYf 


1)  AMOUNT  OF  WATER  CONDENSED  FROM  DRYER  EXHAUST  VS.  OUTDOOR  AIR  DRY-BULB 
TEMPERATURE  IS  A  LINEAR  RELATIONSHIP. 

2) HEAT  EXCHANGER  EFFECTIVEDNESS  VS.  OUTDOOR  AIR  DRY-BULB  TEMPERATURE  IS 

A  LINEAR  REUTIONSHIP. 

THEREFORE; 

AQ  =  E  X  1 .08  X  18000  X  (140  -  Tc.i) 

WHERE; 

AQ  =  HEAT  TRANSFERRED  BETWEEN  AIR  STREAMS 
E  =  EFFECTIVENESS 

=  .6536  -  (Tc,i/95)  X  (.6536  -  .5795) 

Tc.i  =  OUTSIDE  AIR  DRY-BULB  TEMPERATURE 

THIS  FORM  ULA  WAS  USED  TO  CALCULATE  HEAT  RECOVERY 
IN  THE  BIN  ANALYSIS  ON  THE  NEXT  PAGE. 
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CALCULATION  SHEET 


PROJECT  USDS  - 

_ ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION 

_ FORT  LEAVENWORTH.  KANSAS _ 

ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKIJP 

ECO  MEASURE  - - 

-  ECO-M31  DRYER  EXHAUST  HEAT  RECOVERY 


DATE  SHEET  OF 

Mar-90  2  2 


BASIS  FOR  CALCULATION 

X  HAND 

_ COMPUTER 

_ CONTRACTOR  BID 

OTHER  (SPECIF 


COMPUTED  BY  CHECKED  BY 

BMS  MAW 


DRYER  HEAT  RECOVERY  ANALYSIS 
USING 

ASHRAE  MODIFIED  BIN  METHOD 


TEMP. 

BIN 


AVG.  DB 
TEMP 


BIN  HOURSA'EAR 

01  TO  08 

09  TO  16 

05:30  TO 
13:30 

STEAM 

MBTU'S 

RECOV. 


105/109 

107 

0 

3 

1 

0.37 

100/104 

102 

0 

1  5 

7 

2.97 

95/99 

97 

0 

51 

25 

12.08 

90/94 

92 

1 

127 

62 

33.66 

85/89 

87 

6 

203 

101 

60.95 

80/84 

82 

56 

265 

142 

94.41 

75/79 

77 

162 

262 

165 

119.94 

70/74 

72 

257 

236 

173 

136.63 

65/69 

67 

274 

209 

1  64 

139.95 

60/64 

62 

264 

195 

154 

141.33 

55/59 

57 

230 

190 

144 

141.53 

50/54 

52 

197 

185 

135 

141.58 

45/49 

47 

181 

177 

127 

141.65 

40/44 

42 

1  188 

1  69 

125 

147.85 

35/39 

r  37 

226 

1  75 

136 

170.13 

30/34 

32 

248 

151 

129 

170.26 

25/29 

27 

113 

103 

143.12 

r  20/24 

22 

150 

76 

71 

103.66 

15/19 

17 

103 

52 

48 

73.49 

10/14 

12 

67 

33 

31 

49.70 

5/9 

7 

50 

20 

21 

35.19 

0/4 

2 

23 

8 

9 

15.74 

-a'-i 

-3 

14 

3 

5 

9.12 

-10/-6 

-8 

4 

0 

1 

1.90 

-15/-11 

-13 

1 

0 

0 

0.00 

TOTALS 


2916 


2918 


2079 


2087 


BOILER  SEASONAL  EFFICIENCY: 

GAS  COST,  $/MBTU: 

TOTAL  ANNUAL  GAS  SAVINGS,  MBTU: 
ELECTRICITY  COST,  $/MBTU: 

FAN  AIR  HORSEPOWER  ADDED: 

ANNUAL  FAN  ENERGY  CONSUMPTION,  MBTU: 


74% 

4.08 

2820 

12.44 

13.9 

73.5 


TOTAL  ESTIMATED  ANNUAL  SAVINGS,  $  = 


10,591 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY’  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1 .035 

INSTALLATION  &  LOCATION;  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS;  2 

PROJECT  NO.  &  TITLE;  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  ECOM31W 

ANALYSIS  DATE;  03-27-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY;  CRB 

1.  INVESTMENT 


A.  CONSTRUCTION  COST 

$ 

43829. 

B.  SlOH 

$ 

2630. 

C.  DESIGN  COST 

$ 

2411. 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

$ 

43983. 

E.  SALVAGE  VALUE  COST 

-$ 

0. 

F.  TOTAL  INVESTMENT  (1D-1E) 

$ 

43983. 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 

UNIT  COST  SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(1)  MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT  $  12.44  -6. 

$ 

-75. 

8.69 

-652. 

B.  DIST  $  .00  0. 

$ 

0. 

12.42 

0. 

C.  RESID  $  .00  0. 

$ 

0. 

12.21 

0. 

D.  NAT  G  $  4.08  3878. 

$ 

15822. 

11.67 

184643. 

E.  COAL  $  .00  0. 

$ 

0. 

10.36 

0. 

F.  TOTAL  3872. 

$ 

15747. 

$ 

183991. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

9.11 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$ 

0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33)  $  60717. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1BIS  =  >1G0T0ITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YEARS  ECONOMIC  LIFE))  $  15747. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  183991. 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  4  18 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  2.79 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
.K.o-r».  energy  conservation  investment  program  (ECIP) 

^  ^^^ATION:  fort  LEAVENWORTH  -  USDS  REGION  NOS.  : 

PROJECT  NO.  &  TITLE:  1496 

DISCRETE  PORTION  NAME;  ECOM31 D 

ANALYSIS  DATE:  03-27-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY' CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS;  2 


1. 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 
UNIT  COST 


$ 

$ 

$ 

$ 

-$ 

$ 


111688. 

6701. 

6143. 

112079. 

0. 

112079. 


FUEL 

$/MBTU(1) 

A.  ELECT 

$ 

12.44 

B.  DIST 

$ 

.00 

C.  RESID 

$ 

.00 

D.  NATG 

$ 

4.08 

E.  COAL 

$ 

.00 

F.  TOTAL 

3.  NON  ENERGY  SAVINGS(+)  /  COST{-) 

A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 


SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

-74. 

$  -921. 

8.69 

-8003. 

0. 

$  0. 

12.42 

0. 

0. 

$  0. 

12.21 

0. 

2821. 

$  11510. 

11.67 

134322. 

0. 

$  0. 

10.36 

0. 

2747. 

$  10589. 

$  126319. 

3A1) 


9.11 


TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 


$ 

$ 

$ 


0. 

0. 

0. 


D. 


PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33)  $  41685 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1 B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  first  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YEARS  ECONOMIC  LIFE))  $  10589. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  126319. 

(SIR)=(5/1F)=  1.13 


6.  DISCOUNTED  SAVINGS  RATIO 
(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


10.58 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  - - 

_ USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 

_  NONE 


DATE  PREPARED 

_ _ 4/2/90 

[BASIS  FOR  ESTIMATE 


[SHEET 


ECO-M31 


WASH  WATER  HEAT 
RECOVERY  SYSTEM 


HELICAL  COIL  HEAT  EXCHANGER 


FRESH  WATER  PUMP  (59  GPM.  50  FT.  HD. 


WASTE  WATER  PUMP  194  GPM.  10  FT.  HD. 


STRATIFIED  WATER  STORAGF  TANK 


2"  SCHEDULE  40  STEEL  PIPING 
&  ACCESSORIES 


ESTIMATOR 

_  BMS 


QUANTITY  I  MATERIAL 


NO.  UNIT  PER  TOTAL 
UNITS  MEAS.  UNIT 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 

MAW 


LABOR 


PER  TOTAL 
UNIT 


2 

EA 

1 

m 

> 

1 

m 

> 

1 

m 

> 

100 

LF 

$9,500 


$1,070 


500 


$6,500 


19,000  $1,010 


$1,070  $180 


$500  $40 


_ SUBTOTAL 


CONTINGENCY  10% 


_ _ SUBTOTAL 


WORK  COMP.TAX.SOC.SFC.  IN,R 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ CONSTRUCTION  COST 

ENG,  FORM  150  ' 

1AVC-59 


TOTAL 

COST 


1,250 


$540 


$6,855 


844 


33,560 


1,503 


$35,063 


8,766 


43,829 


$43.829 
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CONSTRUCTION  COST  ESTIMATE 


DATE  PREPARED 


SHEET  OF 


PROJECT  “  - - 

USDB  ENERGY  STUDY 

1 

BASIS  FOR  ESTIMATE 

J _ ^ 

LOCATION 

FORT  LEAVENWORTH,  KS 

X 

CODE  A  (NO  DESIGN  COMPLETED) 

CODE  B  (PRELIMINARY  DESIGN) 

CODEC  (FINAL  DESIGN) 

OTHER  /SPECIFY1 

ARCHITECT/ENGINEER  - - - 

CLARK  RICHARDSON  &  BISKUP 

DRAWING  NO. 

NONE 

ESTIMATOR 

BMS 

CHECKED  BY 

MAW 

ECO-M31 

1  QUANTITY 

T  MATERIAL 

UBOR 

TOTAL 

NO. 

UNITS 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

DRYER  EXHAUST  HEAT 

RECOVERY  SYSTEM 

WM 

18,000  CFM  HEAT  RECOVERY  UNIT 
&  CONTROLS 

EA 

$71,220 

$71,220 

$4,280 

$4,280 

$75,500 

DUCTWORK  &  ACCESSORIES 

82£ 

LB 

$1 

$652 

$2 

$1,774 

$2  426 

SUBTOTAL 

$71,872 

$6,054 

$77,926 

CONTINGENCY  10% 

10% 

$7,187 

10% 

$605 

$7,792 

SUBTOTAL 

$79,059 

$6,659 

$85  71 8 

VyORK  COMP.TAX.SOC.SEC..INS 

3,50% 

$2,767 

13.0% 

$866 

WWVi  i  1  w 

$3,633 

DIRECT  COST 

$81 .826 

$7,525 

$89,351 

OVERHEAD  AND  PROFIT 

25% 

$20,456 

25% 

$1,881 

$22,337 

SUBTOTAL 

$102,282 

$9,406 

$1 1 1 ,688 

CONSTRUCTION  COST 

PnakA  -ten  ——————— L. 

$111,688 

1AVC-59 
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ECO-M39 

WATER  HEATING  HEAT 
PUMPS 


WATER  HEATING  HEATPUMPS 
ENERGY  CONSERVATION  OPPORTUNITY;  ECQ-Mafl 


PURPOSE: 

This  Energy  Conservation  Opportunity  simulation  (ECO-M39)  analyzes  the  energy 
savings  associated  with  installing  water  heating  heatpumps  to  condition  the  interior 
spaces. 

SCOPE: 

The  ECO  simulation  (ECO-M39)  replaces  any  space  conditioning  equipement  with 
water  source  heatpumps.  The  replacement  of  space  conditioning  equipment  can  be 
cornpleted  in  any  of  the  buildings  being  considered  that  meet  interior  space 
conditions.  The  application  of  this  ECO  was  considered  for  all  of  the  buildinqs  that 
presently  have  cooling  in  the  spaces: 


Building  450 
Building  463 
Building  464 
Building  465 
Building  472 


MODELING  TECHNIQUES; 

The  modeling  technique  used  to  calculated  the  energy  savings  for  this  ECO  was 
calculated  using  hand  calculations.  The  efficiencies  of  the  existing  systems  can  be 
determined  from  the  computer  simulation  printouts.  Table  M39.1  gives  the  existinq 
heating  and  cooling  systems  efficiencies  versus  the  heatpump  system  efficiencies. 
The  (teta  for  the  heatpump  efficiencies  was  determined  from  a  heatpump  installation 
study3  that  was  considered  similar  in  capacity  to  the  buildings  in  the  USDB. 


Building  473 
Building  475A 
Building  475B 
Building  475H 
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Building 

Number 

Existing 

Cooling 

Efficiency 

(KWh/Ton) 

Existing 

Heating 

Efficiency 

(thrm/Btuh) 

Heatpump 

Cooling 

Efficiency 

(KWh/Ton) 

Heatpump 

Heating 

Efficiency 

(thrm/thrm) 

450 

1.30 

0.85 

1.1 

0.85 

463 

1.35 

0.83 

1.1 

0.85 

464 

1.35 

0.83 

1.1 

0.85 

465 

1.45 

0.78 

1.1 

0.85 

472 

1.30 

0.77 

1.1 

0.85 

473 

1.35 

0.83 

1.1 

0.85 

475A 

r  1.48 

0.85 

r  1.1 

0.85 

475B 

1.48 

0.85 

1.1 

0.85 

475H 

1.48 

r  0.85 

1.1 

0.85 

Table  M39.1 

With  the  known  yearly  heating  and  cooling  load  from  the  computer  simulations,  a 
yearly  energy  savings  was  determined  in  Table  M39.2.  Table  M39.3  displays  the  total 
energy  savings  in  MBTU  and  the  cost  savings  in  dollars. 


Building 

Number 

Existing 

Cooling 

Energy 

(KWh/yr) 

Existing 

Heating 

Energy 

(thrm/yr) 

Heatpump 

Cooling 

Energy 

(KWh/yr) 

Heatpump 

Heating 

Energy 

(thrm/yr) 

450 

17,892 

3,629 

15,139 

3,629 

463 

11,514 

1,577 

9,382 

1,540 

464 

18,063 

2,195 

14,718 

2,143 

465 

12,914 

35,995 

9,797 

33,031 

472 

38,980 

P  15,515 

32,983 

14,054 

473 

I  26,906 

2,407 

r  21,923 

2,407 

475A 

22,868 

12,773 

16,996 

12,773 

475B 

14,139 

8,477 

10,509 

8,477 

475H 

10,589 

8,137 

7,870 

8,137 

Table  M39.2 


ECO  IMPLEMENTATION: 

To  implement  this  ECO,  a  considerable  amount  of  mechanical  demolition  and  new 
retrofit  is  necessary.  Some  of  the  buildings  have  existing  piping  to  areas  for 
heatpumps  which  can  be  utilized  for  the  condenser  water.  In  this  case  the  installation 
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other  buildings,  the  means  of  cooling  in  done  bv 
package  wndow  ar  conditioners.  In  these  cases,  the  piping  for  the  condenser  wate^ 

loop  will  be  installed  for  each  heatpump  location.  A  heatpump  would  be  installed  in 
every  location  of  the  window  air  conditioner.  installed  in 

SUMMARY: 

associated  with  the  implementation  of  this  ECO  bv  buildino  is 

SStKSh!^^^^  -  dete??^i^^i''rth'l 

The^project  cost  is  the  construction  cost  as  determined  in  the  cost  estimate  plus  6% 


Building 

Number 

Energy 

Savings 

(MBTU) 

Cost 

Savings 

Project 

Cost 

Simple 

Payback 

Savings 
to  Invest 
Ratio 

450 

9 

$117 

$77,691 

656.70 

0.01 

463 

11 

$106 

$56,779 

521.87 

0.02 

464 

16 

$163 

$63,266 

34.46 

0.34 

465 

307 

$1 ,342 

$41 ,353 

29.11 

0.39 

472 

r  166 

$851 

'$169,273 

189.65 

0.06 

473 

17 

$212 

r$9 1,436 

410.25 

0.02 

475A 

20 

^  $249 

$103,019 

391.68 

0.02 

475B 

A  1  1 

12 

$154 

$64,902 

412.37 

0.02 

475H 

Table  M39.3 

9 

$115 

49,791 

420.35 

0.02 

buildings  hP  to  be®  insSed."®  To  make°t1;e®pa®yback  fv?n  ?ess  ffilbir  t'hl 
heatpumps  have  a  higher  maintenance  cost  than  the  existing  equipment. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

jNg'ALU'nON^&^LO^ATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS:  2 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  450M39 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


73293. 

4398. 

4031. 

73550. 

0. 

73550. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTUA'R(2) 

ANNUAL  $ 
SAVINGS(3) 

A.  ELECT 

$  12.44 

9. 

$ 

112. 

B.  DIST 

$  .00 

0. 

$ 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

D.  NATG 

$  4.08 

0. 

$ 

0. 

E.  COAL 

$  .00 

0. 

$ 

0. 

F.  TOTAL 

9. 

$ 

112. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


DISCOUNT  DISCOUNTED 

FACTOR(4)  SAVINGS(5) 


8.69 

12.42 

12.21 

11.67 

10.36 


973. 

0. 

0. 

0. 

0. 


$  973. 


A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  911 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  3 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1BIS  =  >1  G0T0ITEM4  - 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


0. 

0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


6.  DISCOUNTED  SAVINGS  RATIO° 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5/1F)=  0.01 


112. 

973. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


656.70 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

energy  conservation  investment  program  (ECIP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDB  REGION  NOS  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496  ouo. 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  463M39 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


$  53565. 

$  3214. 

$  2946. 

$  53753. 

$  0. 

$  53753. 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 


UNIT  COST  SAVINGS 


FUEL 

$/MBTU(1) 

MBTUA'R(2) 

A.  ELECT 

$ 

12.44 

7. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

4.08 

4. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL 

11. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

$ 

87. 

8.69 

756. 

$ 

0. 

12.42 

0. 

$ 

0. 

12.21 

0. 

$ 

16. 

11.67 

187. 

$ 

0. 

10.36 

0. 

$ 

103. 

$  943. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  3 

A  IF  3D1  IS  »  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4  - 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5/1F)=  0.02 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


521.87 


$ 

$ 


103. 

943. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  '  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS’ 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  464M39 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


59685. 

3581. 

3283. 

59894. 

0. 

59894. 


UNIT  COST  SAVINGS 
FUEL  $/MBTU{1)  MBTUA'R(2) 


A.  ELECT 

$ 

2.00 

11. 

B.  DIST 

$ 

.00 

0. 

C.  RESID 

$ 

.00 

0. 

D.  NATG 

$ 

343.24 

5. 

E.  COAL 

$ 

.00 

0. 

F.  TOTAL  16.  $ 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

22. 

8.69 

191. 

0. 

12.42 

0. 

0. 

12.21 

0. 

1716. 

11.67 

20026. 

0. 

10.36 

0. 

1738. 

$  20217. 

A.  ANNUAL  RECURRING  {+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  {2F5  X  .33)  $  6672 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1R= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


1A1) 


9.11 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)={5  /  1F)=  0 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  34 


1738. 

20217. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1.035 

INSTALLATION  &  LOCATION;  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496  ouo.  ^ 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  465M39 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$  39012. 

$  2341. 

$  2146. 

$  39149. 

-$  0. 

$  39149. 


UNIT  COST 

SAVINGS 

ANNUALS 

DISCOUNT  DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4)  SAVINGS(5) 

A.  ELECT 

$  12.44 

11. 

$ 

137. 

8.69 

1191. 

B.  DIST 

$  .00 

0. 

$ 

0. 

12.42 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

12.21 

0. 

D.  NATG 

$  4.08 

296. 

$ 

1208. 

11.67 

14097. 

E.  COAL 

$  .00 

0. 

$ 

0. 

10.36 

0. 

F.  TOTAL 

307. 

$ 

1345. 

$ 

15288. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  {3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  {3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  50 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1  F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


A1) 


9.11 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  29 


1345. 

15288. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS-  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  472M39 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


159692. 

9582. 

8783. 

160251. 

0. 

160251. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT  DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4)  SAVINGS(5) 

A.  ELECT 

$  12.44 

20. 

$ 

249. 

8.69 

2164« 

B.  DIST 

$  .00 

0. 

$ 

0. 

12.42 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

12.21 

0. 

D.  NATG 

$  4.08 

146. 

$ 

596. 

11.67 

6955„ 

E.  COAL 

$  .00 

0. 

$ 

0. 

10.36 

0. 

F.  TOTAL 

166. 

$ 

845. 

$ 

9119. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST{-)  (3A2+3Bcl4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  30 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


lAI) 


9.11 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/in=  0  06 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1  F/4 


189.65 


845. 

9119. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  473M39 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B-k1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


86261. 

5176. 

4744. 

86563. 

0. 

86563. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTUA'R(2) 

A.  ELECT 

$  12.44 

17. 

B.  DIST 

$  .00 

0. 

C.  RESID 

$  .00 

0. 

D.  NATG 

$  4.08 

0. 

E.  COAL 

$  .00 

0. 

F.  TOTAL  17. 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


ANNUALS 

DISCOUNT 

DISCOUNTED 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

$ 

211. 

8.69 

1834. 

$ 

0. 

12.42 

0. 

$ 

0. 

12.21 

0. 

$ 

0. 

11.67 

0. 

$ 

0. 

10.36 

0. 

$ 

211. 

$  1834. 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  605 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


A1) 


9.11 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  / 1  F)= 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


0.02 

410.25 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCi 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7  C 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475AM39 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  j 

B.  SlOH  I 

C.  DESIGN  COST  I 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  .$ 

F.  TOTAL  INVESTMENT  (ID-1  E)  $ 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


97188. 

5831. 

5345. 

97528. 

0. 

97528. 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


UNIT  COST  SAVINGS 
$/MBTU(1)  MBTUA'R(2) 

12.44  20. 

.00  0. 

.00  0. 

4.08  0. 

.00  0. 


ANNUAL  $ 
SAVINGS(3) 


DISCOUNT  DISCOUNTED 
FACTOR(4)  SAVINGS(5) 

8.69  2164. 

12.42  0. 

12.21  0. 

11.67  0. 

10.36  0. 


20.  $ 


3.  NON  ENERGY  SAVINGS{+)  /  COST{-) 


A.  ANNUAL  RECURRING  (+/-)  « 

(1)  DISCOUNT  FACTOR  (TABLE  A)  911 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1)  $ 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  714 

A  IF  3D1  IS  *  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  R= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5/1F)= 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


391.68 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1.035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS  7  CENSUS' 2 

PROJECT  NO.  &  TITLE;  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  475BM39 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


61228. 

3674. 

3368. 

61443. 

0. 

61443. 


FUEL 


UNIT  COST  SAVINGS  ANNUALS  DISCOUNT  DISCOUNTED 

$/MBTU(1)  MBTU/YR(2)  SAVINGS(3)  FACTOR(4)  SAVINGS(5) 


A.  ELECT 

$ 

12.44 

B.  DIST 

$ 

.00 

C.  RESID 

$ 

.00 

D.  NATG 

$ 

4.08 

E.  COAL 

$ 

.00 

12.  $  149. 

0.  $  0. 

0.  $  0. 

0.  $  0. 

0.  $  0. 


8.69  1295. 

12.42  0. 

12.21  0. 

11.67  0. 

10.36  0. 


F.  TOTAL 


12.  $ 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


149. 


$  1295. 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  911 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)/COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  4 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4  - 

D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0  02 

(IF  <1  PROJECT  DOES  NOT  QUALIFY)  v  /v  / 


149. 

1295. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


412.37 


ECO-M39 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY-  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1  035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS'  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  475HM39 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


46915. 

2815. 

2580. 

47079. 

0. 

47079. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

FUEL 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

A.  ELECT 

$  12.44 

9. 

$ 

112. 

B.  DIST 

$  .00 

0. 

$ 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

D.  NATG 

$  4.08 

0. 

$ 

0. 

E.  COAL 

$  .00 

0. 

$ 

0. 

F.  TOTAL 

9. 

$ 

112. 

NON  ENERGY 

SAVINGS(+)/COST(-) 

DISCOUNT  DISCOUNTED 
FACTOR(4)  SAVINGS(5) 


8.69 

12.42 

12.21 

11.67 

10.36 


973. 

0. 

0. 

0. 

0. 


$  973. 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $ 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  321 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1  F)= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


IA1) 


9.11 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F348A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5/1R=  0  02 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  420.35 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  - - 

_ USDB  ENERGY  STUDY 


LOCATION  - 

_  FORT  LEAVENWORTH.  KS 


architect/enginEer 

_  CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO.  T  "  - 

___  NONE 


ECO-M39 

WATER  HEATING  HEATPUMPS  I  NO. 


BUILDING  450 . 32  TONS  OF  OODI  IMP! 


FLUID  COOLER  LOCATED  ON  NORTH  SIDE 


OF  BUILDING.  PUMP  IN  EXISTING 


MECHANICAL  ROOM.  COST  ON  A  SQUARE 


FOOT  BASIS. 


DEMOLISH  EXISTING  HVAC  EQUIPMFNT 


COST  ON  A  SQUARE  FOOT  BASIS. 


DATE  PREPARED 

_ _ _  4/2/90 

■  BASIS  FOR  ESTIMATE 


■SHEET  OF 


ESTIMATOR 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 

Codec  (final design) 

OTHER  (SPECIFYI 


CHECKED  BY 

MAW 


TOTAL 

PER  I  TOTAL  I  COST 

UNIT  I  I 


SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SFC.  IN.S 


_ _ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_  SUBTOTAL 


CONSTRUCTION  COST 
ENG.  FORM  150 
1AVC-59 


73,293 


73,293 


ECO-M39 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

PROJECT 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE  ^ 

LOCATION  “  - - 

FORT  LEAVENWORTH.  KS 

X 

CODE  A 

"“code  b 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY) 

ARCHiTECT/ENGINEER  - 

CLARK  RICHARDSON  &  BISKUP 

CODE  C 

OTHER 

UHAWiNG  NO. 

NONE 

ESTIMATOR 

MJM 

CHECKED  BY 

MAW 

hCO-M39 

WATER  HEATING  HEATPUMPS 

1  QUANTITY 

1  MATERIAL 

T"  LABOR 

TOTAL 

NO. 

"  UNITS 

UNIT 

MEAS 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  463 . 22  TONS  OF  COOLING. 

FLUID  COOLER  LOCATED  ON  NORTH  SIDE 

OF  BUILDING.  PUMP  IN  EXISTING 

HEAT  EXCHANGER  ROOM.  COST  ON  A 

SQUARE  FOOT  BASIS. 

770C 

SOFT 

$19,481 

■1 

$12,012 

$31  493 

DEMOLISH  EXISTING  HVAC  EQUIPMENT. 

COST  ON  A  SQUARE  FOOT  BASIS. 

7700 

SOFT 

■1 

$4,620 

$4  620 

- 

SUBTOTAL 

$19,481 

$16,632 

$3fi  113 

CONTINGENCY  10% 

10% 

$1,948 

10% 

$1,663 

1  1  o 

$3  R1 1 

SUBTOTAL 

$21,429 

$18,295 

M>0*0  I  1 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$750 

13.0% 

$2,378 

4>09.  / 

$3  13fl 

DIRECT  COST 

$22,179 

$20,673 

OVERHEAD  AND  PROFIT 

25% 

$5,545 

25% 

$5,168 

$1 0  713 

SUBTOTAL 

$27,724 

$25,841 

w  <  i  I  o 

$63  6R6 

CONSTRUCTION  COST 

ENG.  FORM  150  - - 

$53,565 

1AVC-59 


ECO-M39 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT 

USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGiNEER 

CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


ECO-M39 

WATER  HEATING  HEATPUMPS 


DATE  PREPARED 

_  _ 4/2/90 

^ASiS?OR"EST1MATE 


ESTIMATOR 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


CHECKED  BY 
_ IV 


LABOR 


PER  TOTAL 
UNIT 


BUILDING  464 . 26  TONS  OF  COOl  IKIO 


FLUID  COOLER  LOCATED  ON  NORTH  SIDE 


OF  BUILDING.  PUMP  IN  EXISTING 


FIRST  FLOOR  CLOSET.  COST  ON  A 


SQUARE  FOOT  BASIS. 


DEMOLISH  EXISTING  HVAC  EQUIPMFMT 


COST  ON  A  SQUARE  FOOT  BASIS. 


SUBTOTAL 


CONTINGENCY  10% 


_  SUBTOTAL 


WORK  COMP.TAX.SOC  RFC  INS 


_  DIRECT  COST 


OVERHEAD  AND  PROFIT 


_  SUBTOTAL 


_ CONSTRUCTION  COST 


ENG.  FORM  150 
1AVC-59 


TOTAL 

COST 


59,685 


ECO-M39 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  “ 

_  USDB  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO, 

_ NONE 


ECO-M39  - 

WATER  HEATING  HEATPUMPS 


DATE  PREPARED 

_ _ _  4/2/90 

IBASiS  FOR  ESTIMATE 


SHEET  OF 
_ 4 


ESTIMATOR 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 
_  MAW 


_ LABOR  TOTAL 

PER  TOTAL  COST 

UNIT 


BUILDING  465 . 17  TONS  OF  COOLING. 


FLUID  COOLER  LOCATED  ON  WEST  SIDE 


OF  BUILDING.  PUMP  IN  EXISTING 


MECHANICAL  ROOM.  COST  ON  A  SQUARE 


FOOT  BASIS. 


DEMOLISH  EXISTING  HVAC  EQUIPMENT. 


COST  ON  A  SQUARE  FOOT  BASIS. 


_ SUBTOTAL 


CONTINGENCY  10% 


_  SUBTOTAL 


WORK  COMP.TAX.SOC.SFn  INS 


_  DIRECT  COST 


OVERHEAD  AND  PROFIT 


_  SUBTOTAL 


_ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


39.012 


PREVIOUS  EDITION  MAY  BE  USED 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

4/2/90 

liiliUNfll 

PROJECT 

USDB  ENERGY  STUDY 

BASIS  FOR  ESTIMATE  - 

LOCATION  - - — 

FORT  LEAVENWORTH.  KS 

X 

_CODEA 

CODF  R 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFY) 

ARCHITECT/ENGINEER  “ 

CLARK  RICHARDSON  &  BISKUP 

CODEC 

OTHER 

□HAWING  NO. 

NONE 

ESTIMATOR 

MJM 

CHECKED  BY 

MAW 

ECO>M39 

WATER  HEATING  HEATPUMPS 

IM  III  >  . . 

T  LABOR 

TOTAL 

NO. 

UNITS 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  472 . 69  TONS  OF  COOLING. 

FLUID  COOLER  LOCATED  ON  SOUTH  SIDE 

OF  BUILDING.  PUMP  IN  EXISTING 

MECHANICAL  ROOM.  COST  ON  A  SQUARE 

FOOT  BASIS. 

19300 

SOFT 

$58,479 

■1 

$37,635 

$96  114 

DEMOLISH  EXISTING  HVAC  EQUIPMENT. 

COST  ON  A  SQUARE  FOOT  BASIS. 

19300 

SOFT 

H 

$1 1 .580 

$11  580 

SUBTOTAL 

$58,479 

$49,215 

$107  694 

CONTINGENCY  10% 

10% 

$5,848 

10% 

$4,922 

V  1  V  /  1 

41 0  770 

SUBTOTAL 

$64,327 

$54,137 

w  1  Vf  /  /  U 

$1 1  ft  464 

WORK  COMP.TAX.SOC.SEC..INS 

3.50% 

$2,251 

13.0% 

$7,038 

$9  ?ftQ 

DIRECT  COST 

$66,578 

$61,175 

$1 27  76ft 

OVERHEAD  AND  PROFIT 

25% 

$16,645 

25% 

$15,294 

$31  9ft9 

SUBTOTAL 

$83,223 

$76,469 

$159  692 

CONSTRUCTION  COST 

ENG.  FORM  iso  - - 

$159,692 

1AVC-59 


ECO-M39 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED  - - 

4/2/90 

SHEET  OF 

6  9 

KHUJtU  1 

USDS  ENERGY  STUDY 

BASIS  FOR  ESTIMATE 

LOCATION  - - 

FORT  LEAVENWORTH.  KS 

X 

_CODEA 

OODP  B 

(NO  DESIGN  COMPLETED) 
(PRELIMINARY  DESIGN) 

(FINAL  DESIGN) 

(SPECIFYI 

ARCHITECT/ENGINEER  - - 

CLARK  RICHARDSON  &  BISKUP 

CODE  C 
_  .  OTHER 

UnAWIIMU  NU. 

NONE 

ESTIMATOR 

MJM 

CHECKED  BY 

MAW 

WATER  HEATING  HEATPUMPS 

1  OUANTITY 

I  MATERIAL 

T  LABOR 

TOTAL 

m 

■mnn 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

BUILDING  473 . 39  TONS  OF  COOLING. 

FLUID  COOLER  LOCATED  ON  NORTH  SIDE 

OF  BUILDING.  PUMP  IN  BLDG  463 

MECHANICAL  ROOM.  COST  ON  A  SQUARE 

FOOT  BASIS. 

1240C 

I  SOFT 

$31,372 

■1 

$19,344 

$50  71 6 

DEMOLISH  EXISTING  HVAC  EQUIPMENT. 

COST  ON  A  SQUARE  FOOT  BASIS. 

12400 

SOFT 

■1 

$7,440 

$7  440 

SUBTOTAL 

$31,372 

$26,784 

$56  1  56 

CONTINGENCY  10% 

10% 

$3,137 

10% 

$2,678 

I  oo 

$5  61  5 

SUBTOTAL 

$34,509 

$29  462 

90.0  1  O 

WORK  COMP .TAX.SOC.SEC..  INS 

3.50% 

$1,208 

13.0% 

$3,830 

3>Oo.y/ 1 

$5  (166 

DIRECT  COST 

$35,717 

$33,292 

90,UoO 

$fiQ  noo 

OVERHEAD  AND  PROFIT 

25% 

$8,929 

25% 

$8,323 

9057. uuy 

$17  650 

SUBTOTAL 

$44,646 

$41 .615 

$66  061 

CONSTRUCTION  COST 

ENG.  FORM  150 

9oD,c01 

$86,261 

1AVC-59 

i 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT 

_ USDS  ENERGY  STUDY _ 

LOCATION 

_ FORT  LEAVENWORTH.  KS 

ARCHITECT/ENGINEER 

_ CURK  RICHARDSON  &  BISKUP 

DRAWING  NO. 

_ NONE _ 

ECO-M39 

WATER  HEATING  HEATPUMPS 


DATE  PREPARED 

4/2/90 

^  BASIS  FOR  ESTIMATE 


ESTIMATOR 
_  MJM 


QUANTITY  I  MATERIAL 


NO.  UNIT  PER  TOTAL 
UNITS  MEAS.  UNIT 


EA  (NO  DESIGN  COMPLETED) 
EB  (PRELIMINARY  DESIGN) 
EC  (FINAL DESIGN) 


CHECKED  BY 
_ MAW 


LABOR  TOTAL 
PER  TOTAL  COST 
UNIT 


[BUILDING  475A  .  39  TONS  OF  COOLING- 
FLUID  COOLER  LOCATED  ON  NORTH  SIDE 


OF  CASTLE.  PUMP  IN  ROTUNDA 


MECHANICAL  ROOM.  COST  ON  A  SQUARE 


FOOT  BASIS. 


DEMOLISH  EXISTING  HVAC  EQUIPMENT 
COST  ON  A  SQUARE  FOOT  BASIS. 


WORK  COMP.TAX.SOC  SFD  INS 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ CONSTRUCTION  COST 


ECO-M39 
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CONSTRUCTION  COST  ESTIMATE 
PROJECT 

_ USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 

_ _ NONE 


ECO.M39  - 

WATER  HEATING  HEATPUMPS 


DATE  PREPARED 

_ _ _ 4/2/90 

BASIS  FOR  ESTIMATE 


ESTIMATOR 

_ MJM 


MATERIAL 


NO.  UNIT  PER  TOTAL 


Eimsiuai 


UNITSlMEAS.!  UNIT 


CHECKED  BY 
_ M 


LABOR 


PER  TOTAL 
UNIT 


BUILDING  475B.  28  TONS  OF  COOLING. 


FLUID  COOLER  LOCATED  ON  NORTH  SIDE 


OF  CASTLE.  PUMP  IN  ROTUNDA 


MECHANICAL  ROOM.  COST  ON  A  SQUARE 


FOOT  BASIS. 


DEMOLISH  EXISTING  HVAC  EQU IPMENT. 


COST  ON  A  SQUARE  FOOT  RA.<il.<? 


SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC-SPC  IIM.C! 


_ _ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_  SUBTOTAL 


_ _ CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


TOTAL 

COST 


61,228 


ECO-M39 
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CONSTRUCTION  COST  ESTIMATE 

PROJECT  - - 

_ USDS  ENERGY  STUDY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

CLARK  RICHARDSON  &  BISKUP 


DRAWING  NO. 
_ NONE 


ECO-M39 

WATER  HEATING  HEATPUMPS 


BUILDING  475H.  20  TONS  OF  COOLING. 


FLUID  COOLER  LOCATED  ON  NORTH  SIDE 


OF  CASTLE.  PUMP  IN  ROTUNDA 


MECHANICAL  ROOM.  COST  ON  A  SQUARE 
FOOT  BASIS. 


DEMOLISH  EXISTING  HVAC  EQUIPMENT 


COST  ON  A  SQUARE  FOOT  RA.<SliS 


DATE  PREPARED 

_ _ _ 4/2/90 

I  BASIS  FOR  ESTIMATE 


ESTIMATOR 


QUANTITY  I 

M> 

NO. 

UNITS 

iinsiii 

PER 

UNIT 

CHECKED  BY 

_ MAW 


_ LABOR  TOTAL 

TOTAL  PER  TOTAL  COST 

UNIT 


_ SUBTOTAL 


CONTINGENCY  10% 


_ SUBTOTAL 


WORK  COMP.TAX.SOC.SFC  IN.q 


_ DIRECT  COST 


OVERHEAD  AND  PROFIT 


_ SUBTOTAL 


_ _  CONSTRUCTION  COST 

ENG.  FORM  150 
1AVC-59 


31,629 


3,163 


34,792 


2,740 


37,532 


9,383 


46,915 


46,915 


ECO-M39 
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EC0-E1 


LIGHTING  LEVELS 


LIGHTING  LEVELS 

ENERGY  CONSERVATION  OPPORTUNITY;  ECO-E1 


PURPOSE: 

This  Energy  Conservation  Opportunity  simulation  (ECO-E1)  anaiyzes  energy  savings 
associated  with  lighting  level  reduction.  Project  implementation  may  change  existing 
light  fixture  layout  and  new  motion  detector  installation.  Project  implementation  will 
not  affect  any  high  security  area  light  fixtures  because  of  associated  high  and  material 
labor  costs. 

SCOPE: 

This  ECO  simulation  removes  or  reiocates  existing  light  fixtures  and  installs  motion 
detectors.  The  application  of  this  project  was  considered  for  the  following  buildings: 


Building 

450 

Building 

473 

Building 

463 

Building 

474 

Building 

464 

Building 

475A 

Building 

465 

Building 

475B 

Building 

466 

Building 

475E 

Building 

472 

Building 

475H 

MODELING  TECHNIQUES: 

The  modeling  technique  used  to  justify  the  existing  light  fixture  removal  or  modification 
was  the  study  of  lighting  energy  usage  measured  in  watts  per  square  foot.  Army 
R^ulation  No.  11-27,  Section  3-8b|  requires  that  during  working  hours,  overhead 
lighting  will  be  reduced  to  50  foot-candles  at  work  areas,  and  10  or  less  foot-candles  in 
nonworking  areas  as  prescribed  in  DOD  4270. 1-M.  On  the  average,  a  lighting  level  of 
50  foot-candles  uses  about  1 .5  watts  per  square  foot.  Based  on  this  value,  our  studies 
show  that  USDB  lighting  levels  are  in  general  at  or  below  this  level.  Original  lighting 
design  made  extensive  use  of  daylighting  and  kept  artificial  lighting  to  a  minimum 
Therefore,  USDB  lighting  levels  cannot  be  efficiently  reduced  by  removinq  or 
modifying  existing  light  fixtures. 

Nation  sensor  installation  can  be  justified  in  some  instances,  but  lighting  use  patterns 
affect  potential  savings.  Some  examples  of  potential  savings  are  shown  on  page  E1- 
3.  The  modeling  technique  for  this  portion  is  based  on  low  security  fixtures  in  low 
security  areas.  Payback  times  for  fixtures  in  higher  security  areas  are  significantly 
longer  because  of  higher  labor  and  material  costs. 
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ECO  IMPLEMENTATION: 


As  discussed  in  the  modeling  technique  section,  fixture  and  lamp  removal  is  not 
recommended,  so  no  implementation  of  that  option  will  be  discussed. 

Motion  sensor  installation  within  a  space  includes  the  following:  demolition  of  existing 
switch  and  associated  circuitry;  installation  of  a  motion  sensor  and  associated  circuitry; 
and  motion  sensor  calibration.  Motion  sensors  should  only  be  installed  after  study  of 
lighting  use  patterns  in  that  space. 

SUMMARY: 

We  believe  motion  sensors  can  be  installed  at  a  good  payback  rate  in  conference-type 
rooms  (may  include  chapels)  where  lighting  loads  are  high  and  where  the  room  may 
be  unoccupied  30%  of  the  time. 

Motion  sensor  installation  is  not  recommended  in  office  spaces  because  lighting  loads 
are  generally  low.  We  do  not  recommend  motion  sensor  installation  in  spaces  that  are 
considered  high  security  because  of  higher  labor  costs  associated  with  those  spaces. 

Payback  calculations  for  various  rooms  are  shown  on  page  E1-3.  Only  those  rooms 
with  SIR  values  greater  than  one  are  used  in  life  cycle  cost  analysis. 

Sample  calculation  for  typical  room  installations  are  shown  on  page  E1-4. 

Life  cycle  cost  analysis  for  this  ECO  is  shown  on  page  E1-5. 
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CALCULATION  SHEET 


PROJECT  USDS 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


LOCATION 

_ FORT  LEAVENWORTH  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 


ECO  MEASURE 
_ _ ECO-E1 


BASED  ON  THE  FOLLOWING  INFORMATION: 

$200.62  FOR  TYPICAL  MOTION  SENSOR  INSTALLATION 
$0.0425  PER  KWH  ELECTRICITY  COST 
11.16  25- YEAR  DISCOUNT  FACTOR 


DATE 

Mar- 90 


SHEET 

1 


COMPUTED  BY 
_  DJG 


CHECKED  BY 

MAW 


BUILDING  # 

AND  ROOM  TYPE 


450 

CONFERENCE  ROOM 


475A 

CONFERENCE  ROOM 


475A 

CHAPEL 


475E 

CONFERENCE  ROOM 


475B 

CHAPEL 


475H 

CHAPEL 


TOTAL 
SIR  >11 


LIGHTING  I  ANNUAL  I  ANNUAL  I  ANNUAL  I  ANNUAL  I  PAYBACK 


WATTS  NORMAL  HOURS 


HOURS  I  SAVED  I  SAVED 


KWH  SAVINGS  IN  YEARS 
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CALCULATION  SHEET 


PROJECT  USDS 
_ ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP 


ECO  MEASURE 

 ECO-E1 


DATE 

Mar-90 


SHEET  OF 
1  1 


COMPUTED  BY 
DJG 


CHECKED  BY 
MAW 


ALL  COSTS  ARE  BASED  ON  MEANS  CONSTRUCTION/DEMOLITION  COST  DATA 
ELECTRICITY  COST  FOR  FORT  LEAVENWORTH  USDB  IS  $0.0425  PER  KWH 


DEMO  EXISTING  SWITCH  BOX 
DEMO  8'  EMT  WITH  WIRING 
INSTALL  20’,  3/4"  EMT 
INSTALL  40'.  #1 2  CONDUCTORS 
INSTALL  MOTION  SENSOR 
TOTAL  COST  PER  INSTALLATION 


$2.66 

$5.76 

$53.60 

$13.60 

$125.00 

$200.62 


LIGHTING  LOAD  720  WATTS 

ANNUAL  LIGHTING  TIME  3750  HOURS 

ANNUAL  COST  @  $0.0425  PE  R  KWH  $1 1 4.75 

ANNUAL  SAVINGS  IF  LIGHTS  ARE  OFF  30%  OF  TIME  $34  43 

COST  OF  INSTALLATION  $200  62 

PAYBACK  TIME  5.8  YEARS 


LIGHTING  LOAD  320  WATTS 

ANNUAL  LIGHTING  TIME  3750  HOURS 

ANNUAL  COST  @  $0.0425  PER  KWH  $51 .00 

ANNUAL  SAVINGS  IF  LIGHTS  ARE  OFF  25%  OF  TIME  $1 2.75 

COST  OF  INSTALLATION  $200.62 

PAYBACK  TIME  1 5.7  YEARS 


NOTE:  SAVINGS  ARE  VERY  DEPENDENT  ON  SEVERAL  ITEMS,  WHICH  INCLUDE  THE  FOLLOWING:  I 

1)  CURRENT  PRACTICES  IN  SWITCHING  LIGHTS  OFF.  IF  PEOPLE  NORMALLY  TURN  LIGHTS  OFF  WHEN  NOT 
IN  USE,  ENERGY  SAVINGS  WILL  BE  MINIMAL 

2)  AMOUNT  OF  TIME  THAT  LIGHTS  WILL  NOT  BE  IN  USE.  THE  ABOVE  ESTIMATES  MAY  VARY 
AND  ACTUAL  SAVINGS  WILL  FLUCTUATE  ACCORDINGLY. 


ECO-E1 


CALCULATION  SHEET 


PAGE  El -4 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LC( 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  C 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOE1 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  .$ 

F.  TOTAL  INVESTMENT  {ID-1  E)  $ 

2.  ENERGY  SAVINGS  (+)/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


FUEL 

A.  ELECT 

B.  DIST 

C.  RESID 

D.  NATG 

E.  COAL 

F.  TOTAL 


UNIT  COST  SAVINGS 
$/MBTU(1)  MBTUA'R(2) 

12.44  11. 

.00  0. 

.00  0. 

4.08  0. 

.00  0. 


ANNUAL  $ 
SAVINGS(3) 


DISCOUNT 

FACTOR(4) 

11.16 

17.19 

17.12 

16.15 

13.92 


DISCOUNTED 

SAVINGS(5) 


3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  5( 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  R= 

C  IF3D1BIS  =  >1  GOTOITEM4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C) 


6.  DISCOUNTED  SAVINGS  RATIO 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


(SIR)=(5/1F)= 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 
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LIGHTING  SYSTEMS 


ENERGY  EFFICIENT  LIGHTING  SYSTEMS 
ENERGY  CONSERVATION  OPPORTUNITY;  ECO-E2 


PURPOSE: 


This  Energy  Conservation  Opportunity  simuiation  (ECO-E2)  analyzes  energy  savings 
associated  with  converting  existing  lighting  systems  to  energy  efficient  lighting 
systems.  Project  implementation  may  include  component  replacement  in  existing 
lighting  systems  to  energy  efficient  units  or  a  complete  changeover  to  more  efficient 
light  sources. 


SCOPE: 

This  ECO  simulation  replaces  existing  light  fixture  components  with  efficient  units  and 
replaces  inefficient  light  source  systems  with  efficient  light  source  systems.  The 
application  of  this  project  was  considered  for  the  following  buildings: 


Building 

Building 

Building 

Building 

Building 

Building 

Building 

Building 

Building 

MODELING  TECHNIQUES; 


450 

Building 

475A 

463 

Building 

475B 

464 

Building 

475C 

465 

Building 

475D 

466 

Building 

475E 

472 

Building 

475F 

473 

Building 

475G 

474 

Building 

475H 

475 


The  modeling  technique  used  to  justify  light  fixture  component  replacement  was  based 
on  the  removal  of  the  existing  light  fixture  component  and  replacement  with  a  more 
efficient  unit.  Currently,  USDB  personnel  are  replacing  40w  fluorescent  lamps  with 
34w  fluorescent  lamps.  Energy  savings  associated  with  the  lamp  change  are  not 
totally  reallized  until  the  existing  ballasts  are  replaced  with  energy  efficient  units 


The  modeling  technique  used  to  justify  light  source  conversion  was  based  on  the 
removal  of  the  existing  incandescent  lamp  and  replacement  with  a  new  fluorescent 
adapter  and  lamp. 

Conversion  to  HID  lamp  sources  was  not  investigated  due  to  the  extremely  high  first 
costs  associated  with  the  installation  of  HID  light  fixtures. 


ECO-E2 


PAGE  E2- 1 


ECO  IMPLEMENTATtQN; 


■  ECO  implementation  will  include  ballast  and  lamp  replacement  in  existinc 
light  fixtures  with  high  efficiency  units  as  maintenance  requires.  ^ 

Existing  incandescent  sources  will  be  replaced  with  fluorescent  lamo 
conversion  kits  and  will  be  mounted  in  existing  light  fixtures.  ^ 


SUMMARY: 

fre®showron®fablfE2  conversion  by  building 


probable  construction  cost  has  been  calculated  on  page  E2-3.  Based  on 
InprL^affi'?!’  ^^commend  that  existing  lighting  components  be  replaced  with 
filf  models  only  as  existing  components  fail.  This  can  be  done  durino 

regular  lighting  maintenance  by  USDB  maintenance  personnel.  ^ 

\  P''obab!9  construction  cost  has  been  calculated  on  page  E2-4.  Field  work 
indicated  that  incandescent  fixtures  are  used  on  a  regular  basis  only  in  buildina  475A 
stairwell.  We  recommend  replacement  of  these  fixtures. 

Life  cycle  costs  associated  with  this  ECO  are  shown  on  page  E2-5. 


Building 

Number 

MBTU/Yr. 

Savings 

Energy 

Savings 

Project 

Cost 

Simple 

Payback 

Savings  to 
invest 
Ratio 

475A 

8 

^  $100 

$131 

1.24 

9.00 

Table  E2.1 
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CALCULATION  SHEET 


PROJECT  USDS 

_ ENERGY  SAVINGS  OPPORTUNITY  SURVEY 


LOCATION 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 
_ CLARK  RICHARDSON  &  BISKUP 


ECO  MEASURE 
_  ECO-E2 


DATE  SHEET  OF 

Mar-90  1  1 


BASIS  FOR  CALCULATION 

HAND 

_ COMPUTER 

_ CONTRACTOR  BID 

OTHER  (SPECIFY) 


COMPUTED  BY  CHECKED  BY 

DJG  MAW 


AVERAGE  PAYBACK  TIME  FOR  RELAMPING  AND  REBALLASTING  FLUORESCENT  LIGHT  FDCTURE 


ALL  COSTS  ARE  BASED  ON  MEANS  CONSTRUCTION/DEMOLITION  COST  DATA 

ELECTRICITY  COST  FOR  FORT  LEAVENWORTH  USDB  IS  $0.0425  PER  KWH 

ASSUME  FIXTURES  ARE  ON  FOR  365  DAYS  x  12  HOURS  PER  DAY  =  4380  HOURS  PER  YEAR 


COST  TO  REBALLAST  LIGHT  FIXTURE  $58.00 

COST  TO  RELAMP  LIGHT  FIXTURE  WITH  34W  LAMPS  $9.25  x  2  =  $18.50 

TOTAL  COST  PER  FIXTURE  $76  50 


8W  PER  LAMP  X  2  LAMPS  PER  FIXTURE 
$0.0425  PER  KWH  x  0.016  KWH  x  4380  HRS 


16W  PER  FIXTURE  PER  HOUR 
0.016  KWH  PER  FIXTURE 
$2.98  PER  YEAR 


TOTAL  COST  PER  FIXTURE 
ELECTRICITY  SAVINGS  PER  YEAR 
SIMPLE  PAYBACK  IN  YEARS 


$76.50 

$2.98 

25.7 


COST  TO  REBALLAST  LIGHT  FIXTURE  $58.00  x  2  =  $11 6.00 

COST  TO  RELAMP  LIGHT  FIXTURE  WITH  34W  LAMPS  $9.25  x  4  =  $37.00 

TOTAL  COST  PER  FIXTURE  $1 53  00 


8W  PER  LAMP  X  4  LAMPS  PER  FIXTURE 
$0.0425  PER  KWH  x  0.032  KWH  x  4380  HRS 


32W  PER  FIXTURE  PER  HOUR 
0.032  KWH  PER  FIXTURE 
$5.97  PER  YEAR 


TOTAL  COST  PER  FIXTURE 
ELECTRICITY  SAVINGS  PER  YEAR 
SIMPLE  PAYBACK  IN  YEARS 


$153.00 

$5.97 

25.6 
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CALCULATION  SHEET 


DATE 


SHEET  OF 
1 


1 


m 


PROJECT  USDB 

_ ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION 

_ FORT  LEAVENWORTH.  KS _ 

ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKUP _ 

ECO  MEASURE 
_  ECO-E2 


Mar-90 


COMPUTED  BY 
_ DJG 


CHECKED  BY 

MAW 


ALL  COSTS  ARE  BASED  ON  MEANS  CONSTRUCTION/DE MOLITION  COST  DATA 

ELECTRICITY  COST  FOR  FORT  LEAVENWORTH  USDB  IS  $0.0425  PER  KWH 

ASSUME  FIXTURES  ARE  ON  FOR  365  DAYS  x  24  HOURS  PER  DAY  =  8760  HOURS  PER  YEAR 


DESCRIPTION  NUMBER  I  INSTALLED  I  TOTAL  I  ENERGY 

_ _ _ (EACH)  COST  COST  U - 

ADAPTER  BALLAST _ 6 _ $11.00 _ $66  3 

13W  DOUBLE  TWIN  TUBE  FLUORESCENT  LAMP  6  $5.84  $35  13 

labor  I  6  I  $3.75 1  $231  0 


EXISTING  ELECTRICITY  USAGE  =  6  LAMPS  x  60W  PER  LAMP  =  360  W  OR  .36KW/H 
NEW  ELECTRICITY  USAGE  =  0.096  KW/H 


TOTAL 


18 


78 


0 


0.096KW 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY;  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1.035 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS:  2 

PROJECT  NO.  &  TITLE:  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOE2 

ANALYSIS  DATE:  03-23-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $ 

B.  SlOH  $ 

C.  DESIGN  COST  $ 

D.  ENERGY  CREDIT  CALC  (1A-(-1B+1C)X.9  $ 

E.  SALVAGE  VALUE  COST  -$ 

F.  TOTAL  INVESTMENT  (ID-1  E)  $ 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


124. 

7. 

7. 

124. 

0. 

124. 


FUEL 

UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$ 

12.44 

8. 

$ 

100. 

11.16 

1116. 

B.  DIST 

$ 

.00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$ 

.00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$ 

4.08 

0. 

$ 

0. 

16.15 

0. 

E.  CQAL 

$ 

.00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

^  A 

8. 

$ 

100. 

$  1116. 

3.  NON  ENERGY  SAVINGS(-i-)  /  COST(-) 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


$ 

$ 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2-^3Bd4)  $ 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  368. 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4. 

B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)= 

C  IF3D1B  IS  =  >  1  GOTO  ITEM4 
D  IF3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


0. 

0. 

0. 


4.  FIRSTYEAR  DOLLAR  SAVINGS  2F3+3A+(3B1D/(YEARS  ECONOMIC  LIFE))  $  100. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $  1116. 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  / 1  F)=  9  00 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIQD  (ESTIMATED)  SPB=1F/4  1.24 
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ENERGY  EFFICIENT  MOTORS 
ENERGY  CONSERVATION  OPPORTUNITY:  ECO-R3 


PURPOSE: 

This  Ensrgy  Conservation  Opportunity  simulation  (ECO-E3)  analyzes  energy  savings 
in  replacing  inefficient  motors  with  energy  efficient  motors.  This  project  includes 
investigating  any  power  factor  charges  the  USDS  is  charged. 


SCOPE: 

This  ECO  simulation  (ECO-E3)  determines  motor  sizes  that  can  be  replaced  to 
conserve  electricity.  This  project  also  determines  methods  of  power  factor  reduction  if 
the  USDB  pays  a  high  power  factor  penalty.  The  application  of  this  project  was 
considered  for  the  following  buildings: 


Building 

463 

Building 

475 

Building 

464 

Building 

475C 

Building 

465 

Building 

475D 

Building 

472 

Building 

475F 

Building 

473 

Building 

475G 

Building 

474 

MODELING  TECHNIQUES: 

The  Fort  Leavenworth  USDB  power  supplier  (KPL  Gas  Service)  was  contacted.  The 
supplier  confirmed  that  Fort  Leavenworth  would  be  charged  a  power  factor  penalty, 
but  added  that  the  Fort  maintains  a  power  factor  of  near  100%  (or  1)  and  has  not  been 
charged  a  power  factor  penalty  in  the  past.  Therefore,  no  changes  are  required  in  the 
USDB  power  factor. 

The  modeling  technique  used  to  justify  motor  replacement  with  high  efficiency  motors 
was  based  on  the  removal  of  existirig  low  efficiency  motors,  replacing  them  with  high 
efficiency  motors,  and  analyzing  energy  saved  per  year  based  on  estimated  running 
time.  A  sample  Life  Cycle  Cost  analysis  showing  how  the  SIR'S  were  calculated  on 
each  individual  motoris  included  on  page  E3-21 . 

ECO  IMPLEMENTATION; 

ECO  implementation  will  include  removal  of  motors  and  replacement  with  hiqh 
efficiency  motors. 


ECO-E3 


PAGE  E3-1 


SUMMARY: 


Because  the  Fort  Leavenworth  complex  power  factor  is  nearly  100%  (or  1)  at  all  times, 
no  power  factor  correction  is  recommended. 

Average  efficiencies  and  energy  savings  for  various  motor  sizes  and  their  associated 
payback  times  are  shown  on  page  E3-3. 

Efficiency  and  watt  loss  data  for  various  motor  sizes  are  shown  on  page  E3-4. 

Energy  savings,  SIR'S,  and  payback  times  for  various  motors  in  USDS  buildings  are 
shown  on  pages  E3-5  and  E3-6. 

Installation  costs  for  various  motor  sizes  are  shown  on  pages  E3-7  to  E3-19. 

Life  cycle  cost  analysis  for  this  ECO  is  shown  on  page  E3-20.  Only  those  motors  with 
an  SIR  of  greater  than  one  are  included  in  the  analysis. 

RECOMMENDATIONS 

We  recommend  replacement  of  all  motors  listed  on  pages  E3-5  and  E3-6  where 
calculated  SIR  values  are  greater  than  one.  All  of  the  motors  listed  on  those  pages  are 
nearing  the  end  of  efficient  life.  Therefore,  we  recommend  that  all  new  motors 
installed  at  the  USDS  during  regular  maintenance  and  replacement  be  high  efficiency 
motors. 
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AVERAGE  EFFICIENCIES  AND  ENERGY  SAVINGS  FOR 
VARIOUS  MOTOR  SIZES 
STANDARD  VS  HIGH  EFFICIENCY 
PAYBACKS  FOR  REPLACING  AN  EXISTING  MOTOR 


HORSE¬ 

POWER 


STANDARD 

MOTOR 

EFFICIENCY 


76.5 


HI  EFF 
MOTOR 
EFFICIENCY 


84.0 


85.5 


86.5 


88.5 


89.5 


90,2 


90.2 


91.7 


93.0 


93.0 


93.0 


93.6 


94.1 


STANDARD 
MOTOR 
WATT  LOSS 


HI  EFF 

WATT 

INSTALLED 

MOTOR 

LOSS 

HIEFFMTR 

WATT  LOSS 

DIFFERENCE 

COST 

142 

87 

$420 

190 

117 

$442 

233 

122 

$466 

$582 


$644 


$820 


$966 


$1,255 


$1,527 


$2,030 


$2,623 


$3,232 


HORSE- 

pcwm 


8760  HOURS 


5000  HOURS 


Be^GY 

SAVINGS 


763I 


1,022 


1.066 


SIMPLE 

PAYBACK 


BJERG/ 

SAVINGS 


SIMPLE 

PAYBACK 


HORSE- 

powm 


4380  HOURS 


2920  HOURS 


BJffGY 

SAVINGS 


381 


511 


_ _ 5331 


_ 1.192 


SIMPLE 

PAYBACK 


25.9 


COST 

SAVINGS 


$11 


SIMPLE 

PAYBACK 


38.9 


ENB^ 

SAVINGS 


254I 


341 


_ _ 3551 


7951 


9371 


1,3831 


25  YEAR  DISCOUNT  FACTOR  =11.16 


ELECTRICITY  COST  =  4.25C/KWH 


ECO-E3 


PAGE  E3-3 


WATT  LOSSES  EFFICIENCY 


THESE  GRAPHS  ARE  BASED  ON  INFORMATION  PUBLISHED  BY 
RELIANCE  ELECTRIC  CORPORATION. 
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HP  OPER.  SAVINGS 
HOURS/  PER  YEAR 
YEAR  MBTU'S 


1.5  4380 


CALCULATION  SHEET 


PROJECT  USDS 

_ ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

LOCATION  - - 

_ FORT  LEAVENWORTH.  KS 


ARCHITECT/ENGINEER 

_ CLARK  RICHARDSON  &  BISKDP 


ECO  MEASURE  - 

_  ECO-E3 


BUILDING#  AND 
MOTOR  DESCRIPTION 


BUILDING  463 
FAN 


BUILDING  463 
CONDENSING  UNIT 


BUILDING  464 
FAN 


BUILDING  464 
FAN 


BUILDING  465 
COMPRESSOR 


BUILDING  465 
COMPRESSOR 


BUILDING  465 
COLD  WATER  PUMP 


BUILDING  465 
HOT  WATER  PUMP 


BUILDING  465 
AIR  HANDLING  UNIT 


BUILDING  465 
AIR  HANDLING  UNIT 


BUILDING  465 
AIR  HANDLING  UNIT 


BUILDING  472 
HOT  WATER  PUMP 


BUILDING  472 
FAN 


BUILDING  473 
HOT  WATER  PUMP 


BUILDING  473 
HOT  WATER  PUMP 


BUILDING  474 
BOILER  FEED  PUMP 


BUILDING  474 
FAN 


BUILDING  474 
FAN 


BUILDING  474 
FAN 


BUILDING  474 
CONDENSATE  PUMP 


BUILDING  474 
CONDENSATE  PUMP 


BUILDING  474 
AIR  COMPRESSOR 


BUILDING  474 
AIR  COMPRESSOR 


DATE 

Mar-90 


I  BASIS  FOR  CALCULATION 


HAND 

_ COMPUTER 

_ CONTRACTOR  BID 

_ MOTHER  (SPECIFY) 


COMPUTED  BY  CHECKED  BY 

_  DJG  MAW 


SAVINGS 
PER  YEAR 
DOLLARS 

INSTALLED 

COST 

SIR 

$21.15 

$442 

0.5 

$59.71 

$644 

1.0 

$21.15 

$442 

0.5 

$21.15 

$442 

0.5 

$68.42 

$644 

1.2 

$68.42 

$644 

1.2 

$21.15 

$442 

0.5 

$88.32 

$820 

1.2 

$22.39 

$466 

0.5 

$16.17 

$420 

0.4 

$16.17 

$420 

0.4 

$51.00 

$582 

1.0 

$21.15 

$442 

0.5 

$51.00 

$582 

1.0 

$59.71 

$644 

1.0 

$557.31 

$2,623 

2.4 

$187.84 

$966 

2.2 

$187.84 

$966 

2.2 

$187.84 

$966 

2.2 

$187.84 

$966 

2.2 

$187.84 

$966 

2.2 

$100.76 

$582 

1.9 

$424.20 

$1 ,780 

2.7 

YEARS 


20.9 


10.8 


20.9 


20.9 


9. 


25- YEAR  DISCOUNT  FACTQR»  11.16 
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CALCULATION  SHEET 


DATE 


PROJECT  USDB  ^ 

ENERGY  SAVINGS  OPPORTUNITY  SURVEY 

IVIdl 

BASIS  FOR  CALCULATION 

LOCATION 

X  HAND 

FORT  LEAVENWORTH.  KS 

COMPUTER 

ARCHITECT/ENGINEER  - 

CONTRACTOR  BID 

CLARK  RICHARDSON  &  BISKUP 

OTHER  fSPECIFY^ 

ECO  MEASURE  - - 

COMPUTED  BY 

CHECKED  BY 

ECO-E3 

DJG 

MAW 

BUILDING#  AND 
MOTOR  DESCRIPTION 


BUILDING  475 

ROTUNDA  CONDENSING  UNIT 


BUILDING  475 

ROTUNDA  CONDENSING  UNIT 


BUILDING  475C 
FAN 


BUILDING  475C 
FAN 


BUILDING  475D 
FAN 


BUILDING  475D 
FAN 


BUILDING  475F 
FAN 


BUILDING  475F 
FAN 


BUILDING  475G 
FAN 


BUILDING  475G 
FAN 


TOTAL 
SIR>1 


OPER. 

HOURS/ 

YEAR 

SAVINGS 
PER  YEAR 
MBTU'S 

SAVINGS 
PER  YEAR 
DOLLARS 

INSTALLED 

COST 

SIR 

PAYBACK 

YEARS 

4380 

4.1 

$51 .00 

$582 

1.0 

11.4 

4380 

7.1 

$88.32 

$820 

1.2 

9.3 

4380 

4.8 

$59.71 

$644 

1.0 

10.8 

4380 

4.8 

$59.71 

$644 

1.0 

10.8 

4380 

4.8 

$59.71 

$644 

1.0 

10.8 

4380 

4.8 

$59.71 

$644 

1.0 

10.8 

4380 

4.8 

$59.71 

$644 

1.0 

10.8 

4380 

4.8 

$59.71 

$644 

1.0 

10.8 

4380 

4.8 

$59.71 

$644 

1.0 

10.8 

4.8 

$59.71 

$644 

1.0 

10.8 

248 

$3,085.00 

$20,929 

1.6 

6.8 

25- YEAR  DISCOUNT  FACTOR 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT  - - - - 

_ ENERGY  SAVING  OPPORTUNITY  SURVEY 

LOCATION  - - - - - 

_ FORT  LEAVENWORTH.  KANSAS  _ 

ARCHITECT/ENGINEER  - - - 

_ CLARK.  RICHARSON.  &  BISKUP 

DRAWING  NO.  (ESTIMATOR 

_ 1.5  HORSEPOWER  MOTOR  REPLACE _ 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


DATE  PREPARED 

3/16/90 _ 

(basis  for  ESTIMATE 


ISHEET  1  OF  1 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODEC  (FINAL DESIGN) 

OTHER  /SPECIFY!  _ 

jCHECKED  BY 
_ MAW 


TOTAL 

PER  I  TOTAL  I  COST 
UNIT  I 


MOTOR  REMOVAL 


1.5  HP  ENERGY  EFFICIENT  MOTOR 


MOTOR  CONNECTION 


SUBTOTAL 


CONTINGENCY 


WORK  COMP.  SOC.  SEC..  INS..  TAXF.S 


DIRECT  COST 


OVERHEAD  &  PROFIT 


CONSTRUCTION  COST 


TOTAL  PROJECT  COST 


ENG.  FORM  150 
1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

_ ENERGY  SAVING  OPPORTUNITY  SURVEY 


LOCATION 

_ PORT  LEAVENWORTH.  KANSAS 


ARCHITECT/ENGINEER 
_ CLARK,  RICHARSON.  &  BISKUP 


DRAWING  NO. 

2  HORSEPOWER  MOTOR  REPLACE 


DATE  PREPARED 

3/16/90 


BASIS  FOR  ESTIMATE 


iSHEET  1  OF  1 


I  ESTIMATOR 


QUANTITY 


NO.  UNIT  PER 
UNITS  MEAS.  UNIT 


DJG 


LABOR 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODES  (PRELIMINARY DESIGN) 
CODE  C  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


JCHECKED  BY 
_ I  MAW 


MATERIAL  TOTAL 
PER  TOTAL  COST 
UNIT 


MOTOR  REMOVAL 

1 

EA 

2  HP  ENERGY  EFFICIENT  MOTOR 

1 

EA 

MOTOR  CONNECTION 

1 

EA 

SUBTOTAL 


CONTINGENCY 


WORK  COMP.  SOC.  SEC..  INS..  TAXES 


_ DIRECT  COST 


OVERHEAD  &  PROFIT 


CONSTRUCTION  COST 


TOTAL  PROJECT  COST 


ENG.  FORM 
1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 

^OJECT 

_ ENERGY  SAVING  OPPORTUNITY  SURVEY 


LOCATION 

_ FORT  LEAVENWORTH.  KANSAS 


ARCHITECT/ENGINEER 
_ CLARK.  RICHARSON.  &  BISKUP 


DRAWING  NO. 

_ 3  HORSEPOWER  MOTOR  REPLACE 


DATE  PREPARED 

_  3/16/90 _ 

[BASIs  for  ESTIMATE 


ISHEET  1  OF  1 


[ESTIMATOR 


QUANTITY 


NO. 

UNITS 


DJG 


LABOR 


TOTAL 


CODE  A  (NO  DESIGN  COMPLETED) 
CODES  (PRELIMINARY DESIGN) 
CODE  C  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 

_  MAW 


MATERIAL  TOTAL 
PER  TOTAL  COST 
UNIT 


MOTOR  REMOVAL 


3  HP  ENERGY  EFFICIENT  MOTOR 


MOTOR  CONNECTION 


SUBTOTAL 


CONTINGENCY 


WORK  COMP.  SOC.  SEC..  INS.,  TAXES 


_  DIRECT  COST 


OVERHEAD  &  PROFIT 


CONSTRUCTION  COST 


TOTAL  PROJECT  COST 


ENG.  FORM  150 
1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

3/16/90 

PROJECT 

ENERGY  SAVING  OPPORTUNITY  SURVEY 

BASIS  FOR  ESTIMATE 

SHEET  1  OF  1 


LOCATION 
_ FORT  LEAVENWORTH.  KANSAS 


ARCHITECT/ENGINEER 
_ CLARK,  RICHARSON.  &  BISKUP 


DRAWING  NO. 

_ 7.5  horsepower  MOTOR  REPLACE 


ESTIMATOR 
_  DJG 


QUANTITY  LABOR 


NO.  UNIT  PER  TOTAL 
UNITS  MEAS.  UNIT 


CHECKED  BY 


_ MATERIAL 


PER  TOTAL 
UNIT 


TOTAL 

COST 


MOTOR  REMOVAL 


7.5  HP  ENERGY  EFFICIENT  MOTOR 


MOTOR  CONNECTION 


EA  $44.00 


II  EA  $43.00 


SUBTOTAL 


CONTINGENCY 


WORK  COMP.  SOC.  SEC..  INS..  TAXES 


DIRECT  COST 


OVERHEAD  &  PROFIT 


CONSTRUCTION  COST 


TOTAL  PROJECT  COST 


ENG.  FORM  150 
1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

3/16/90 

FHUJtCr 

ENERGY  SAVING  OPPORTUNITY  SURVEY 

BASIS  FOR  ESTIMATE  - 

LOCATION  ^  - - 

FORT  LEAVENWORTH.  KANSAS 

X 

_  CODE  A  (NO  DESIGN  COMPLETED) 

CODE  R  /PREI  IMIMAQV  ncCI/^M\ 

ARCHITECT/ENGINEER  - - 

CLARK.  RICHARSON.  &  BISKUP 

CODEC  /FINAL DESIGN! 

OTHER  /SPECIFY! 

UHAWING  NO. 

10  HORSEPOWER  MOTOR  REPLACE 

ESTIMATOR 

DJG 

CHECKED  BY 

MAW 

1  QUANTITY 

I  LABOR 

T  MATERIAL 

TOTAL 

NO. 

UNITS 

UNIT 

MEAS 

PER 
.  UNIT 

TOTAL 

PER 

UNIT 

TOTAL 

COST 

MOTOR  REMOVAL 

EA 

$44.00 

$44 

$0 

$44 

10  HP  ENERGY  EFFICIENT  MOTOR 

1 

EA 

$45.00 

$45 

$468.00 

$468 

$513 

MOTOR  CONNECTION 

1 

EA 

$43.00 

$43 

$4.40 

$4 

$47 

SUBTOTAL 

$132 

$472 

$604 

CONTINGENCY 

10% 

$13 

10% 

$47 

$60 

$145 

$520 

$665 

WORK  COMP.  SOC.  SEC..  INS..  TAXES 

13.50% 

$20 

3.50% 

$18 

$38 

DIRECT  COST 

$165 

$538 

$703 

OVERHEAD  &  PROFIT 

25.0% 

$176 

CONSTRUCTION  COST 

$878 

SlOH 

10  0% 

$88 

TOTAL  PROJECT  COST 

$966 

ENG.  FORM  ^ 

1AVC-59 


ECO-E3 


PAGE  E3-13 


CONSTRUCTION  COST  ESTIMATE 


DATE  PREPARED 

3/16/90 

PROJECT  ~ 

_ ENERGY  SAVING  OPPORTUNITY  SURVEY 


LOCATION 

_ FORT  LEAVENWORTH.  KANSAS 


ARCHITECT/ENGINEER 
_ CLARK.  RICHARSON.  &  BISKUP 


DRAVI/ING  NO.  ESTIMATOR 

15  HORSEPOWER  MOTOR  REPLACE _  DJG 


QUANTITY  LABOR 


NO.  UNIT  PER  TOTAL  PER  TOTAL 
UNITS  MEAS.  UNIT  UNIT 


ICHECKED  BY 


TOTAL 

COST 


MOTOR  REMOVAL 


15  HP  ENERGY  EFFICIENT  MOTOR 


MOTOR  CONNECTION 


II  EA  I  $55.00 


625.00 


5.65 


SUBTOTAL 

CONTINGENCY 

WORK  COMP.  SOC.  SEC..  INS..  TAXES 


_  DIRECT  COST 


OVERHEAD  &  PROFIT 


CONSTRUCTION  COST 


TOTAL  PROJECT  COST 


ENG,  FORM  150 
1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

_ ENERGY  SAVING  OPPORTUNITY  SURVEY _ 

LOCATION  - - 

_ FORT  LEAVENWORTH.  KANSAS 


ARCHITECT/ENGINEER  - 

_ CLARK.  RICHARSON.  A  BISKUP 


DRAWING  NO.  ESTIMATOR 

20  HORSEPOWER  MOTOR  REPLACE _ 


QUANTITY 


DATE  PREPARED 

_  3/16/90 _ 

I  BASIS  FOR  ESTIMATE 


ISHEET  1  OF  1 


NO.  I  UNIT  I  PER  I  TOTAL  I  PER 


UNITS  MEAS.  UNIT 


CODE  A  (NO  DESIGN  COMPLETED) 
CODE  B  (PRELIMINARY  DESIGN) 
CODE  C  (FINAL  DESIGN) 

OTHER  (SPECIFY) 


CHECKED  BY 

_ MAW 


_ MATERIAL  I  TOTAL 
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ENG.  FORM  150 
1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 


PROJECT 

_ ^ENERGY  SAVING  OPPORTUNITY  SURVEY 


LOCATION 

_ FORT  LEAVENWORTH.  KANSAS 


ARCHITECT/ENGINEER 

CLARK.  RICHARSON,  &  BISKUP 


DRAWING  NO. 

_ 30  HORSEPOWER  MOTOR  REPLACE 


QUANTITY 


DATE  PREPARED 

3/16/90 


BASIS  FOR  ESTIMATE 


ISHEET  1  OF  1 


ESTIMATOR 


DJG 


LABOR 


NO.  I  UNIT  PER  TOTAL  PER 
UNITS  ImEAS.  UNIT  UNIT 


CODE  A  (NO  DESIGN  COMPLETED) 
CODES  (PRELIMINARY DESIGN) 
CODE  C  (FINAL  DESIGN) 

OTHER  (SPECIFY 


CHECKED  BY 

_  MAW 


_ MATERIAL  I  TOTAL 


I 


MOTOR  REMOVAL 

1 

EA 

30  HP  ENERGY  EFFICIENT  MOTOR 

1 

EA 

MOTOR  CONNECTION 

1 

EA 

CONTINGENCY 


ENG.  FORM  150 
1AVC-59 
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ENG.  FORM  150 
1AVC-59 
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CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

3/16/90 

PROJECT 

ENERGY  SAVING  OPPORTUNITY  SURVEY 

BASIS  FOR  ESTIMATE 

SHEET  1  OF  1 


LOCATION 

_ FORT  LEAVENWORTH.  KANSAS 


ARCHITECT/ENGINEER 
_ CLARK.  RICHARSON.  &  BISKUP 


DRAWING  NO. 

50  HORSEPOWER  MOTOR  REPLACE 


lESTlMATOR 


QUANTITY 


DJG 


LABOR 


ICHECKED  BY 


NO.  I  UNIT  I  PER  I  TOTAL  I  PER  I  TOTAL 


UNITS  IMEAS.  UNIT 


TOTAL 

COST 


MOTOR  REMOVAL 


50  HP  ENERGY  EFFICIENT  MOTOR 


MOTOR  CONNECTION 


11  EA  I  $115.00 


1 


SUBTOTAL 


CONTINGENCY 


WORK  COMP.  SOC.  SEC-  INS..  TAXES 


_ DIRECT  COST 


OVERHEAD  &  PROFIT 


CONSTRUCTION  COST 


TOTAL  PROJECT  COST 


ENG.  FORM  150 
1AVC-59 
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d^ple 


■l~or  10  h 


P 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  '  STUDY'  USDBAE 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP)  LCCID  1.035 

INSTALLATIONS  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  7  CENSUS' 2 

PROJECT  NO.  S  TITLE;  1496 

FISCAL  YEAR  1990  DISCRETE  PORTION  NAME;  ECOE3 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  S  DISCOUNTED  SAVINGS 


20929. 

1256. 

1151. 

21002. 

0. 

21002. 


FUEL 

UNIT  COST 
$/MBTU(1) 

SAVINGS 

MBTU/YR(2) 

ANNUAL  $ 
SAVINGS(3) 

A.  ELECT 

$  12.44 

248. 

$ 

3085. 

B.  DIST 

$  .00 

0. 

$ 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

D.  NATG 

$  4.08 

0. 

$ 

0. 

E.  COAL 

$  .00 

0. 

$ 

0. 

F.  TOTAL 

248. 

$ 

3085. 

3.  NON  ENERGY  SAVINGS(+)  /  COST(-) 


DISCOUNT  DISCOUNTED 
FACTOR(4)  SAVINGS(5) 


11.16 

17.19 

17.12 

16.15 

13.92 


34429. 

0. 

0. 

0. 

0. 


$  34429. 


A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-)  (3A2+3Bd4)  $  0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33)  $  11362 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)/1  F)= 

C  IF3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 


lAI) 


11.65 


$ 

$ 


0. 

0. 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $  3085. 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  {2F5+3C)  $  34429. 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  164 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4  6.81 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

INSTALLATION  &  LOCATION:  FORT  LEAVENWORTH  -  USDS  REGION  NOS.  : 

PROJECT  NO.  &  TITLE:  1496 
FISCAL  YEAR  1990  DISCRETE  PORTION  NAME:  ECOE3 

ANALYSIS  DATE:  03-30-90  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  CRB 


STUDY:  USDBAE 
LCCID  1.035 
CENSUS:  2 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)X.9 

E.  SALVAGE  VALUE  COST 

F.  TOTAL  INVESTMENT  (1D-1E) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$ 

$ 

$ 

$ 

-$ 

$ 


878. 

53. 

48. 

881. 

0. 

881. 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(1) 

MBTUA'R(2) 

SAVINGS(3) 

FACTOR(4) 

SAVINGS(5) 

A.  ELECT 

$  12.44 

15. 

$ 

187. 

11.16 

2087. 

B.  DIST 

$  .00 

0. 

$ 

0. 

17.19 

0. 

C.  RESID 

$  .00 

0. 

$ 

0. 

17.12 

0. 

D.  NATG 

$  4.08 

0. 

$ 

0. 

16.15 

0. 

E.  COAL 

$  .00 

0. 

$ 

0. 

13.92 

0. 

F.  TOTAL 

15. 

$ 

187. 

$ 

2087. 

NON  ENERGY  SAVINGS(+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

$ 

0. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.65 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

$ 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS(+)  /COST(-) 

(3A2+3Bd4) 

$ 

0. 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

689. 


(1)  25%  MAX  NON  ENERGY  CALC  (2F5  X  .33) 

A  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 
B  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1  )/1  F)=: 

C  IF  3D1B  IS  =  >  1  GO  TO  ITEM  4 
D  IF  3D1B  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1  D/(YEARS  ECONOMIC  LIFE))  $ 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR)=(5  /  1F)=  2  37 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


187. 

2087. 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED)  SPB=1F/4 


4.71 
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1. 


BRISF  DESCRIPTION  OF  WORK:  The  Architect-Engineer  (AE)  shall: 


1.1  Perfora  a  complete  energy  audit  and  analysis  of  the  tlSDB. 

1.2  Identify  all  Energy  Conservation  Opportunities  (ECOs)  including  low 
cost/no  cost  ECOs  and  perform  complete  evaluations  of  each. 

1.3  Prepare  programming  documentation  [  DD  Fora  1391,  Life  Cycle  Cost 
Analysis  Summary  Sheet  with  backup  calculations  and  Project  Development 
Brochure  (PDB)  ]  for  any  Energy  Conservation  Investment  Program  (ECIP)  and  MCA 
projects. 


1.4  Prepare  implementation  documentation  for  all  justifiable  energy 
conservation  opportunities. 

1.5  List  and  prioritize  all  recommended  energy  conservation  opportunities. 

1.6  Prepare  a  comprehensive  report  which  will  document  the  work 
accomplished,  the  results  and  the  recommendations. 

2.  GENERAL 

2.1  An  energy  study,  including  a  detailed  energy  survey,-  shall  be 
accomplished  for  the  USDB.  The  study  shall  integrate  the  results  of  and  any 
available  data  from  prior  or  ongoing  energy  conservation  studies,  projects, 
designs,  or  plans  with  work  done  under  this  contract.  This  Scope  of  Vork  is 
not  intended  to  prescribe  the  details  in  which  the  studies  are  to  be  conducted 
or  limit  the  AE  in  the  exercise  of  his  professional  engineering  expertise,  good 
judgment  or  investigative  ingenuity.  However,  the  information  and  analysis 
outlined  herein  are  considered  to  be  minimum  essentials  for  adequate 
performance  of  this  study.  The  study  shall  include  a  comprehensive  energy 
report  documenting  study  methods  and  results. 

2.2  An  Energy  Engineering  Analysis  Program  (EEAP)  study  has  been 
accomplished  for  the  installation  at  which  the  USDB  is  located.  The  portions 
of  the  study  applicable  to  the  USDB,  if  any,  shall  be  incorporated  into  this  .. 
study.  This  report  shall  list  the  recommended  USDB  related  ECOs  from  the 
previous  study.  This  list  shall  identify  the  previous  study,  summarize  the 
USDB  related  ECOs  and  the  anticipated  energy  savings,  and  identify  the  fiscal 
year  for  which  the  project  was  or  is  programmed.  The  backup  calculations  and 
project  documentation  from  the  previous  study  shall  be  reproduced  and  included 
as  a  appendix  to  the  report.  Any  USDB  related  ECOs  shall  be  reevaluated  under 
this  contract.  Any  USDB  related  ECOs  recommended  from  the  previous _ studies  but 
not  implemented  nor  programmed  for  implementation  shall  be  updated  in 
accordance  with  the  latest  ECIP  guidance. 
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2.3  The  AE  shall  ensure  that  all  methods  of  energy  conservation  pertaining 
to  USDS,  which  will  reduce  the  energy  consumption  of  the  installation  in 
compliance  with  the  Army  Facilities  Energy  Plan,  have  been  considered  and 
documented.  All  methods  of  energy  conservation  which  are  reasonable  and 
practical  shall  be  considered,  including  improvements  of  operational  methods 
and  procedures  as  well  as  physical  facilities.  All  new  and  updated  energy 
conservation  opportunities  which  produce  energy  or  dollar  savings  shall  be 
documented  in  this  report.  Any  energy  conservation  opportunities  considered 
infeasible  shall  be  documented  in  the  report  with  reasons  for  eliminating.  A 
list  of  general  energy  conservation  opportunities  (ECOs)  is  included  as  Annex  A 
to  this  scope.  This  list  shall  be  considered  and  the  evaluation  of  each  ECO 
documented  in  the  report.  This  list  is  not  intended  to  be  restrictive  but  only 
to  assure  that  at  least  these  opportunities  are  addressed  in  the  report.  Some 
of  the  energy  conservation  opportunities  in  Annex  A  may  not  be  applicable.  A 
statement  to  that  effect  in  the  report  is  all  that  is  required. 

2.4  The  study  shall  consider  the  use  of  all  energy  sources.  The  energy 
sources  include  electric,  natural  gas,  liquefied  petroleum  gas,  bulk  oil,  other 
oil  products,  steam  when  procured,  gasoline,  coal,  solar,  etc. 

2.5  The  "Energy  Conservation  Investment  Program  (ECIP)  Guidance,"  described 
in  a  letter  from  DAEN-MPO-U.  10  August  1982  and  revised  by  letters  from 
DAEN-ZCF-U,  4  March  1985  and  11  June  1986,  establishes  criteria  for  ECIP 
projects  and  shall  be  used  Tor~performing  the  economic  analyses  of  all  ECOs  and 
projects.  Construction  cost  escalation  for  DD  Form  1391  submission  shall  be 
calculated  using  the  guidelines  contained  in  AR  415~17  and  the  latest 
Tri-Service  MCP  index.  The  Tri-Service  MCP  Index,  when  updated,  is  contained 
In'TSeTlre'st-appTic'aBle  edition  of  the  Engineer  Improvement  Recommendation 
System  (EIRS)  bulletin. 

2.6  Energy  conservation  opportunities  determined  to  be  technically  and 
economically  feasible  shall  be  developed  into  projects  acceptable  to 
installation  personnel.  This  may  involve  combining  similar  ECOs  into  larger 
packages  which  will  qualify  for  ECIP  or  MCA  funding,  and  determining,  in 
coordination  with  installation  personnel,  the  appropriate  packaging  and 
implementation  approach  for  all  feasible  ECOs. 

2.7  All  recommended  ECOs,  including  maintenance,  operation  and  low  cost  , 
no  cost  opportunities  shall  be  ranked  in  order  of  highest  to  lowest  Savings 
Investment  Ratio  (SIR).  Projects,  after  they  are  determined,  shall  be 
categorized  by  type  and  ranked  within  each  category  in  order  of  highest  to 
lowest  SIR. 

2.8  Projects  which  qualify  for  ECIP  funding  shall  be  identified,  separately 
listed,  prioritized  by  Saving  Investment  Ratio  (SIR) . 

2.9  All  energy  conservation  opportunities  shall  be  listed  and  prioritized 
by  SIR. 
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3.  PROJECT  MANAGEMENT 


3.1  Proiaet  Managers.  The  AE  shall  designate  a  project  manager  to  serve  as 
a  point  of  contact  and  liaison  for  work  required _ under  this  contract.  Upon 
award  of  this  contract,  the  individual  shall  be  immediately  designated  in 
writing.  The  AE's  designated  project  manager  shall  be  approved  by  the  ^  _ 
Contracting  Officer  prior  to  commencement  of  work.  This  designated  individual 
shall  be  responsible  for  coordination  of  work  required  under  this  contract. 

The  Contracting  Officer  will  designate  a  project  manager  to  serve  as  the^ 
Government's  point  of  contact  and  liaison  for  all  work  required  under  this 
contract.  This  individual  will  be  the  Government's  representative. 

3.2  Installation  Assistance.  The  Commanding  Officer  of  the  Fort  _ 
Leavenworth  DEH  will  designate  an  individual  who  will  serve  as  the  point  of 
contact  for  obtaining  information  and  assisting  in  establishing  contacts  with 
the  proper  individuals  and  organizations  as  necessary  in  the  accomplishment  of 
the  work  required  under  this  contract. 

3.3  Public  Disclosures.  The  AE  shall  make  no  public  announcements  or 
disclosures  relative  to  information  contained  or  developed  in  this  contract, 
except  as  authorized  by  the  Contracting  Officer. 

3.4  Meetings .  Meetings  will  be  scheduled  whenever  requested  by  the  AE  or 
the  Contracting  Officer  for  the  resolution  of  questions  or  problems  encountered 
in  the  performance  of  work.  The  AE  and/or  the  designated  representative (s) 
shall  be  required  to  attend  and  participate  in  all  meetings  pertinent  to  the 
work  required  under  this  contract  as  directed  by  the  Contracting  Officer. 

3.5  Site  Visits,  Insnecticns ,  and  Investigations.  The  AE  shall  visit  and 
inspect/investigate  the  site  of  the  project  as  necessary  and  required  during 
the  preparation  and  accomplishment  of  the  work. 


3.6  Records. 


3.6.1  The  AE  shall  provide  a  record  of  all  significant  conferences, 
meetings,  discussions,  verbal  directions,  telephone  conversations,  etc.,  with 
Government  representative (s)  relative  to  this  contract  in  which  the  ^ 
designated  representative (s)  thereof  participated.  These  records  shall  be 
dated  and  shall  identify  the  contract  number,  and  modification  number  if 
applicable,  participating  personnel,  subject  discussed  and  conclusions  reache 
The  AE  shall  forward  to  the  Contracting  Officer  within  ten  calendar  days,  a 
r+eproducible  copy  of  the  record  or  receipt. 


3.6.2  The  AE  shall  provide  a  record  of  requests  for  and/or  receipt  of 
Government/furnished  material,  data,  documents,  information, 
furnished  in  a  timely  manner,  would  significantly  impair  the 

of  the  work  under  this  contract.  The  records  shall  be  dated  and  shall  identify 
the  contract  number  and  modification  number,  if  applicable.  The  AE  shall 
forward  to  the  Contracting  Officer  within  ten  calendar  days,  a  reproducible 
copy  of  the  record  of  receipt. 
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3^7  Interviews.  The  AE  and  the  Government's  representative  shall  conduct 
entrv  snd  exit  interviews  with  the  Director  of  EnjinssJ^ii^S  and  Housinj  and  USDS 
representative  before  starting  work  at  the  installation  and  after  completion  of 
the  field  work.  The  Government's  representative  shall  schedule  the  interviews 
at  least  one  week  in  advance. 

371  Entrv.  The  entry  interview  shall  thoroughly  brief  and  describe  the 
intended  procedures  for  the  survey  and  shall  be  conducted  prior  to  commencing 
work  at  the  facility.  As  a  minimum,  the  interview  shall  cover  the  following 

points: 


a.  Schedules 

b.  Names  of  energy  analysts  who  will  be  conducting  the  site  survey. 

c.  Proposed  working  hours. 

d.  Support  requirements  from  the  Director  of  Engineering  and  Housing  and 
USDB  representatives. 

3.7.2  Exit.  The  exit  interview  shall  include  a  thorough  briefing 
describing  the  items  surveyed  and  probable  areas  of  energy  conservation.  The 
interview  shall  also  solicit  input  and  advice  from  the  Director  of  Engineering 
and  Housing  and  USDB  representatives. 

4.  SERVICES  AND  MATERIALS.  All  services,  materials  (except  those  specifically 
enumerated  to  be  furnished  by  the  Government),  plant,  labor,  super intendency 
and  travel  necessary  to  perform  the  work  and  render  the  data  required  under 
this  contract  are  included  in  the  lump  sum  price  of  the  contract. 

5.  PROJECT  DOCUMENTATION.  All  energy  conservation  opportunities  (ECO')  shall 
be  included  in  one  of  the  following  categories  and  presented  in  the  report  as 
such. 


5.1  ECIP  Projects.  To  qualify  as  an  ECIP  project,  and  ECO,  or  several  ECOs 
which  have  been  combined,  must  have  a  construction  cost  estimate  greater  than 
$200,000,  a  Saving  Investment  Ratio  (SIR)  greater  than  one  and  a  simple  payback 
period  of  less  than  ten  years.  The  overall  project,  and  each  discrete  part  of 
the  project,  shall  have  a  SIR  greater  than  one.  Forall  projects  meeting  the 
above  criteria,  complete  programming  documentation  will  be  required. 

Programming  documentation  shall  consist  of  a  DD  Form  1391,  Life  Cycle  Cost 
Analysis  Summary  Sheet (s)  (with  necessary  backup  data  to  verify  the  numbers 
presented) ,  and  a  project  development  brochure  (PDB) .  A  Life  Cycle  Cost 
Analysis  Summary  Sheet  shall  be  developed  for  each  ECO  and  for  the  overall 
project  when  more  than  one  ECO  is  combined.  For  projects  and  ECOs  developed 
from  previous  studies,  the  backup  data  shall  consist  of  copies  of  the  original 
calculation  and  analysis,  with  new  pages  updating  and  revising  the  original 
calculation  and  analysis.  In  addition,  the  backup  data  shall  include  as  much 
of  the  following  as  is  available;  The  increment  of  work  the  project  or  ECO  was 
developed  under  in  the  previous  study,  title(s)  of  the  project(s),  the  energy 
to  cost  (E/C)  ratio,  the  benefit  to  cost  (B/C)  ratio,  the  current  working 
estimate  (CWE) ,  and  the  payback  period.  This  information  shall  be  included  as 
part  of  the  backup  data.  The  purpose  of  this  information  is  to  provide  a  means 
to  prevent  duplication  of  projects  in  any  future  reports. 
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5,2  MCA  Projects.  To  qualify  as  a  MCA  project,  and  ECO,  or  several  ECOs 
which  have  been  combined,  must  have  a  construction  cost  estimate  greater  than 
$200,000  and  a  Saving  Investment  Ratio  (SIR)  greater  than  one.  The 
project,  and  each  discrete  part  of  the  project,  shall  have  a  SIR  greater  than 
one.  For  all  projects  meeting  the  above  criteria,  complete  programming 
documentation  will  be  required.  Programming  documentation _ shall  consist  of  a 
DD  Form  1391,  Life  Cycle  Cost  Analysis  Summary  Sheet (s)  (with  necessary  backup 
data  to  verify  the  numbers  presented) ,  and  a  project  development  brochure 
(PDB) .  A  Life  Cycle  Cost  Analysis  Summary  Sheet  shall  be  developed  for  each 
ECO  and  for  the  overall  project  when  more  than  one  ECO  is  combined. 


5,3  Hon-SCIP  Projects.  Projects  which  normally  do  not  meet  ECIP  criteria, 
but  which  have  an  overall  SIR  greater  than  one  shall  be  documented.  The  Life 
Cycle  Cost  Analysis  Summary  Sheet  shall  be  completed  through  and  including  line 
6  for  all  projects  or  ECOs.  Each  project  shall  be  analyzed  to  determine  if  it 
is  feasible  even  if  it  does  not  meet  ECIP  criteria.  These  ECOs  or  projects  may 
not  meet  the  nonenergy  qualification  test.  For  projects  or  ECOs  which  meet 
this  criteria,  the  Life  Cycle  Cost  Analysis  Summery  Sheet,  completely  filled 
out,  with  all  the  necessary  backup  data  to  verify  the  numbers  presented,  a 
complete  description  of  the  project  and  the  simple  payback  period  shall  be 
included  in  the  report.  Additionally,  these  projects  shall  have  the  necessary 
documentation  prepared,  in  accordance  with  the  requirements  of  the  Government  s 
j^gpj^Qsentative ,  for  one  of  the  following  categories: 


a.  Quick  Return  on  Investment  Program  (QRIP) .  This  program  is  for  projects 
which  have  a  total  cost  not  over  $100,000  and  a  simple  payback  period  or  two 
years  or  less. 


b.  OSD  Productivity  Investment  Funding  (OSD  PIF) .  This  program  is  for 
projects  which  have  a  total  cost  greater  than  $100,000  and  a  simple  payback 
period  of  four  years  or  less. 

c.  Productivity  Enhancing  Capital  Investment  Program  (PECIP) .  This  program 
is  for  projects  which  have  a  total  cost  of  more  than;$3,000  and  a  simple 
payback  period  of  four  years  or  less. 


The  programs  are  all  described  in  detail  in  AR  5~4,  Change  No.  1. 

d.  Regular  Military  Construction  Army  (MCA)  Program.  This  program  is  for 
projects  which  have  a  total  cost  greater  than  $200,, 000  and  a  simple  pay  ac 
period  of  ten  to  twenty-five  years.  Projects  or  ECOs  which  qualify  for  this 
program  shall  be  economically  analyzed  in  accordance 

Special  Directed  Studies  in  Engineering  Technical  Letter  (ETL)  1110-j-JJ^. 

e.  Low  Cost/No  Cost  Projects.  These  are  projects  which  the  Director  of 
Engineering  and  Housing  can  perform  with  his  funds. 


5,4  Nonfeasible  ECOs.  All  ECOs  which  the  AE  has  considered  but  which  are 
not  feasible,  shall  be  documented  in  the  report  with  reasons  and  justifications 
showing  why  they  were  rejected. 
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6.  DSTAILED  SCOPS  OF  WORK^ 
contract  efforts  for  the  USDB 
by  the  detailed  Scope  of  Work 


The  general  Scope  of  Work  is  intended  to  apply  to 
included  under  this  contract  except  as  modified 
The  detailed  Scope  of  Work  is  contained  in  Annex 


B. 


7,  WORK  TO  BE  ACCOMPLISHED 
7.1  Audit  and  Analysis. 

7  1.1  Audit.  The  audit  consists  of  gathering  data  and  inspecting  the  USDB 
in  the  field.  These  activities  ^^^^^i^eerinrand  Housing  and  USDB 

representatives.  The  AE  shall  become  his  field  surveys 

field  trips  to  obtain  required  data  The  AE  shaii^aoc^^^  completed 

processes.  - The  info'^^atioa  gathered  shall  be  compared 

motors  one  horsepower  ^nd^arge_j»  Tnnfnr  b^in'T 

made  during  the  audit  and_^ot_on _ asb _ .  .  ,  ,  nr-! or  to  its  use.  Operating  - 

measurement  equipment  shall  be  facilitYjperaUn5-hours.-meiia^8C- 

^udit..- 

7  1.2  inalYSis^  The  energy  analysis  is  a  comprehensiue  study  of  the  USDB's 

ZXn-ts  iLSi^Jnt  -d1»  :m“’jh:”£rg%nays^ 

provide  the  follouing  types  of  ,M%°e„y  „Sge  by 

the  existing  USDB,  (b)  peak  heating  and  a  basis  for 

systems  (lighilng,  heating,  cooling,  domesjLig— ha.t_wa  ,  .  after 

S5cn1i=ti:;'frr^fh:  TZTZ,  «e  no/and  after  implementation  of 
the  recommended  energy  conservation  opportunities. 

7.1.3  Computer  Modeling.  The  analysis  ^J®  g^rv^^Lta^^weather  data. 

Computer  modeling  shall  be  used  energy  distribution  systems 

occupancy  schedules,  building  ^  faklity.  The  computer  program 

and  equipment  data  into  a  model  of  the  „  saving^  and  evaluate 

shall  be  used  to  develop  load  profiles,  calculate  gy  eanable  of 

energy  conservation  °”’ortunltles.  The  computet  progr^^^^  heating, 
analyzing  the  energy  beguirements  of  buil^  likribution  systems,  and  energy 

:rnve?Uo“t,:“Ien?!rV"f«  “;!^!!af^“!%::n“i:\rLrr:han 

-aXe  thi  racflftror'Ujo^l^teMgj^^ 

of  bin  data  to  simulate  an  hour-by-hour  analysis. 
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Unless  the  Building  Loads  Analysis  and  Systems  Thermodynamic  (BLAST)  program  is 
used,  the  AE  shall  submit  a  sample  computer  run  with  an  explanation  of  all 
input  and  output  data  and  a  summary  of  program  methodology  and  energy 
evaluation  capabilities  for  approval  by  the  Contracting  Officer  prior  to  use  of 
the  program  for  analysis.  The  computer  program  used  must  be  comparable  to  tne 

BLAST  program. 


7_2  Identify  ECOs.  All  methods  of  energy  conservation  which  are  reasonable 
and  practical  shall  be  considered,  including  improvements  of  operational 
methods  and  procedures  and  maintenance  practices  as  well  as  the  physical 
facilities.  A  list  of  energy  conservation  opportunities  is  included  as  Annex  A 
to  this  scope.  This  list  is  not  intended  to  e  restrictive  but  only  to  assure 
that  at  least  these  opportunities  are  considered  in  the  report.  Each  of  tne 
items  shall  be  considered  and  discussed  in  the  report.  Those  items  on  the  list 
which  are  not  practical,  have  been  previously  accomplished,  are  inappropriate 
or  can  be  eliminated  from  detailed  analysis  based  on  preliminary  analysis  shall 
be  listed  in  the  report  along  with  the  reason  for  elimination  from  further 
analysis.  All  potential  ECOs  which  are  not  eliminated  by  preliminary  _ 
ccnside’-ations  shall  be  thoroughly  documented  and  evaluated  as  to  technical  and 
economic  feasibility.  The  AE  shall  provide  all  data  needed  to  support  the_ 
recommended  ECO.  All  assumptions  shall  be  clearly  stated.  Calculations  snail 
be  prepared  showing  how  all  numbers  in  the  ECO  were  figured.  Calculations 
shall  be  an  orderly  step-by-step  progression  from  the  first  assumption  to  the 
final  number.  A  Life  Cycle  Cost  Analysis  Summary  Sheet  shall  be  prepared  for 
each  ECO  and  included  as  part  of  the  supporting  data  for  ECOs  which  would 
replace  tlie  e.xisting  heating,  ventilating,  and  air  conditioning  (HVAC)  system 
or  significantly  change  it  (such  as  converting  a  multizone  system  to  a  variable 
air  volume  (HVAV  system)  the  AE  is  required  to  run  a  computer  simulation  to 
analyze  the  system  and  to  determine  the  energy  savings-  This  requirement  to 
use  computer  modeling  applies  only  to  heated  and  air  conditioned  or  air — 
conditioned  only" buildings  which  exceed_j-QQO  square  feet  or  heated  only 
bumrhcs  in  e.xcess  of  20,000  square  feet.  The  computer  program  shaU  ^analyze 
"tlJeTuUding  on  an  hour-by-  hour  basis'Tather  than  the  bin  data  method  or  bin 
data  to  simulate  an  hour-by-hour  analysis.  Unless  the  Building  Loads  Analysis 
and  System  Termodynamic  (BLAST)  program  is  used,  the  AE  shall  submit  a  sample^ 
computer  run  with  an  explanation  of  all  input  and  output  data  and  a  summary  or 
program  methodology  and  energy  evaluation  capabilities  for  approve  o  e 
Contracting  Officer  prior  to  use  of  the  program  for  analysis.  The  computer 
program  usad  must  be  comparable  to  the  BLAST  program* 

7.3  Prepare  Programming  Documentation  for  ECIP  Projects.  For  ECOs  which 
meet  ECIP  criteria  or  ECOs  which  can  be  combined  to  meet  ECIP  criteria,  ^ 
complete  programming  documentation  shall  be  prepared.  Complete  programming 
documentation  consists  of  DD  Form  1391,  PDB  and  supporting  data.  These  forms 
shall  be  separate  from  the  report.  They  shall  be  bound  similarly  to  the 
report  in  a  manner  which  will  facilitate  repeated  disassembly  and  reassembly. 

A  sample  programming  document  shall  be  submitted  for  review  and  approve  wi 
the  interim  submittal.  This  sample  shall  be  submitted  and  approved  prior  to 
the  preparation  of  any  other  programming  documentation.  To  the  degree 
possible,  the  project  selected  for  the  sample  submission  shall  be  of 

the  majority  of  subsequent  projects  to  be  submitted.  The  sample  shall  con  i 
of  complete  programming  documentation  with  primary  emphasis  on  format  and 
manner  of  presentation  rather  than  precise  accuracy  of  cost  estimates  and 
energy  saving  data. 
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731  Military  Construction  Project  Data  (DD  Form  1391).  These  documents 
shall  be  preoarad  in  accordance  with  AR  415-15  and  the  supplemental 
requirements  in  Annex  C.  A  complete  DD  Form  1391  shall  be  prepared  for  each 
nroiect.  The  form  shall  include  a  statement  that  the  project  results  from  an 
HEAP  study.  Documents  shall  be  complete  as  required  for  submission  to  higher 
DA  headquarters.  These  programming  documents  will  require  review  and 
signatures  by  the  proper  installation  personnel.  All  documents  shall  be 
completed  except  for  the  required  signatures. 

7.3.2  Project  Development  Brociiure  (PDB) .  Preparation  of  the  PDB  requires 

the  AE  to  delineate  the  functional  requirements  of  , 

the  specific  site.  The  AE  shall  preparePDBs  in  accordance  with  AR  415-20  and 
TM  5-300-3.  Most  projects  will  not  require  all  the  forms  and  checklists 
included  in  the  Technical  Manual  (TM) .  Only  that  information  needed  for  the 
project  shall  be  included.  The  PDB-I  format  described  in  the  TM  shall  be  used 
for  whatever  information  is  needed. 

7  3.3  Supnorting  Data.  The  AE  shall  provide  all  data  and  calculations 
needed  to  supoort  the  recommended  project.  Descriptions  of  the  products, 
manufacturers* catalog  cuts, pertinent  drawings  and  sketches  shall  also  be 
included.  A  Life  Cycle  Cost  Analysis  Summary  Sheet  shall  be  prepared 
ECIP  project  and  each  discrete  part  of  the  project  and  included  as  part  of  the 

supporting  data. 

7  4  Prenare  Implementation  Documentation.  .  For  feasible  projects  or  ECOs 
which  normally  do  not  meet  ECIP  criteria,  implementation  documentation  shall  be 
prepared.  Each  feasible  project  or  ECO  shall  be  individually  packaged 
fully  documented  and  included  as  a  separate  section  in  the  volume  containing 
the  programming  documentation.  Each  project  or  ECC  shall  have  a  complete 
description  of  the  changes  required,  economic  justifications,  sketches,  an 
other  bac.kup  data  included  as  a  section  in  the  report.  The  documentation 
required  will  be  as  determined  by  the  Governments ’ s  representative. 
Documentation  required  will  be  in  the  categories  listed  in  paragraph  5.3.  For 
the  QRIP,  OSD  PIF  and  PECIP  projects,  documentation  shall  be  Prepared  in 
accordance  with  the  requirements  of  AR  5-4,  Change  No.  1.  For  MCA  projects  the 
documentation  required  by  ETL  1110-3-332  shall  be  included  in  lieu 
Life  Cycle  Cost  Analysis.  For  low  cost/no  cost  projects  which  the  Director 
Engineering  and  Housing  personnel  can  perform,  the  following  information  shall 

be  provided. 

a.  Brief  description  of  the  project. 

b.  Brief  description  of  the  reasons  for  the  modification. 

c.  Specific  instructions  for  performing  the  modification. 

d.  Estimated  dollar  and  energy  saving  per  year. 

e.  Estimated  man-hours  and  labor  and  materials  costs.  Costs  shall  be 

calculated  for  the  current  calendar  year  and  so  marked.  Man-hours  shall  ne 
listed  by  trade.  For  projects  that  would  repair  and  existing  system  so  that  it 
will  function  properly,  also  include  the  estimated  man-hours  ®  of 

and  material  costs  necessary  to  maintain  the  system  in  that  condition.  Some  ot 
the  simple  practical  modifications  may  be  developed  on  a  per  unit  basis. 
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An  example  of  this  type  of  modification  would  be  the  repair  or  replacement  of 
steam  traps  on  an  as  needed  basis.  As  a  rule,  however,  the  AS  should  develop 
complete  projects,  if  at  all  possible,  rather  than  per  unit  modifications. 
Separata  sheets  for  each  project  showing  the  above  information  shall  be 
prepared  and  included  in  the  report. 

7.5  List  and  Prioritize  All  Projects. 

7.5.1  The  AS  shall  list  and  prioritize  all  energy  conservation 
opportunities  by  saving  investment  ratios. 

7.5.2  The  AS  shall  list  and  prioritize  all  projects  by  types  of  projects 
and  savings  investments  ratios. 

7.6  Submittals,  Presentations  and  Reviews.  The  work  accomplished  shall  be 
fully  documented  by  a  comprehensive  report.  The  report  shall  have  a  table  of 
contents  and  be  indexed.  Tabs  and  dividers  shall  clearly  and  distinctly  divide 
sections,  subsections,  and  appendices.  All  pages  shall  be  numbered.  The  AE 
shall  give  a  formal  presentation  of  all  but  the  final  submittal  to; 
installation,  command,  and  other  government  personnel.  During  the 
presentation,  the  personnel  in  attendance  shall  be  given  ample  opportunity  to 
ask  questions  and  discuss  any  changes  deemed  necessary  to  the  study.  A  review 

•conference  will  be  conducted  the  same  day,  following  the  presentation.  Each 
comment  presented  at  the  review  conference  will  be  discussed  and  resolved  or 
action  items  assigned.  The  AE  shall  provide  all  comments  and  written 
notification  of  the  action  taken  on  each  comment  to  all  reviewing  agencies 
within  three  weeks  after  the  review  meeting.  It  is  anticipated  that  each 
presentation  and  review  conference  will  require  approximately  one  working  day. 
The  presentation  and  review  conferences  will  be  at  the  installation  on  the 
date(s}  agreeable  to  the  Director  of  Engineering  and  Housing,  the  AE  and  the 
Government's  representative.  The  Contracting  Officer  may  require  a  resubmittal 
of  any  document (s),  if  such  document (s)  are  not  approved  because  they  are 
determined  by  the  Contracting  Officer  to  be  inadequate  for  the  intended 
purpose. 


7.6.1  Interim  Submittal.  An  interim  report  shall  be  submitted  for  review 
after  completion  of  the  field  survey  and  an  analysis  has  been  performed  on  all 
of  the  ECO^  The  report  shall  indicate  the  work  which  has  been  accomplished,  to 
Site,  illustrate  the  methods  and  justifications  of  the  approacnes  taxen  and 
contain  a  plan  of  the  worx  remaining  to  complete  the  study.  Calculations 
showing  energy  and  dollar  savings  ana  sirs  ot  aii  ECOs  shall  be  included.  The 
simple  payback  period  of  all  ECOs  shall  he  calculated  and  shown  in  the  report. 
The  AE  shall  submit  the  Scope  of  Work  and  any  modifications  to  the  Scope  of 
Work  as  an  appendix  to  the  report.  A  narrative  summary  describing  the  work  and 
results  to  date  shall  be  a  part  of  this  submittal.  During  the  review  period, 
the  Government's  representative  shall  coordinate  with  the  Director  of 
Engineering  and  Housing  and  provide  the  AE  with  direction  for  packaging  or 
combining  ECOs  for  programming  purposes.  A  sample  programming  document  (DD 
Form  1391,  PDB,  and  supporting  data)  for  one  ECIP  project  shall  be  submitted 
with  this  report.  The  survey  forms  only  may  be  submitted  in  final  form  with 
this  submittal.  They  should  be  clearly  marked  at  the  time  of  submission  that 
they  should  be  retained.  They  shall  be  bound  in  a  standard  three-ring  binder 
which  will  allow  repeated  disassembly  and  reassembly  of  the  material  contained 
within. 
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7.6^2  Prefinal  Submittal.  The  AE  shall  prepare  and  submit  the  prefinal 
report  when  all  work  under  this  contract  is  complete.  The  AE  shall  submit  the 
Scope  of  Work  for  the  installation  studied,  and  any  modifications  to  the  Scope 
of  Work,  as  an  appendix  to  the  submittal.  The  report  shall  contain  a  narrative 
summary  of  conclusions  and  recommendations,  together  with  all  raw  and 
supporting  data,  methods  used,  and  sources  of  information.  The  report  shall 
integrate  all  aspects  of  the  study.  The  report  shall  include  an  order  of 
priority  by  SIR  in  which  the  recommended  ECOs  should  be  accomplished. 

Completed  programming  and  implementation  documents  for  all  recommended  new 
projects  shall  be  included.  The  programming  and  implementation  documents  shall 
be  ready  for  review  and  signature  by  the  installation  commander.  The  prefinal 
report.  Executive  Summary,  and  all  appendices  will  be  bound  in  standard, 
three-ring  binders  which  will  allow  repeated  which  will  allow  repeated 
disassembly  and  reassembly.  The  prefinal  submittal  shall  be  arranged  to 
include  (a)  a  separately  bound  Executive  Summary,  to  give  a  brief  overview  of 
what  was  accomplished  and  the  results  of  this  study  using  graphs,  tables  and 
charts  as  much  as  possible  (see  Annex  D  for  minimum  requirements),  (b)  the 
narrative  report  containing  a  copy  of  the  Executive  Summary  at  the  beginning  of 
the  volume  and  describing  in  detail  what  was  accomplished  and  the  results  of 
this  study,  (c)  appendices  to  include  the  detailed  calculations  and  all  backup 
material  and  (d)  the  programming  and  implementation  documentation.  A  list  of 
all  projects  and  ECOs  developed  during  this  study  shall  be  included  in  the 
Executive  Summary  and  shall  include  the  following  data  from  the  Life  Cycle  Cost 
Analysis  Sheet:  the  cost  construction  plus  SIGH),  the  annual  energy  savings 
type  and  amount) ,  the  annual  dollar  savings,  the  SIR  and  the  analysis  date. 

For  all  programmed  projects  also  include  the  year  in  which  it  is  programmed  and 
the  programmed  year  cost.  The  simple  payback  period  shall  also  be  shown  for 
these  projects  and  ECOs. 

7.6.3  Final  Submittal.  Any  revisions  or  corrections  resulting  from 
comments  made  during  the  review  of  the  prefinal  report  or  during  the^ 
presentation  shall  be  incorporated  into  the  final  report.  These  revisions  or 
corrections  may  be  in  the  form  of  replacement  pages,  which  may  be  inserted  in 
the  prefinal  report,  or  complete  new  volumes.  Pen  and  ink  changes  or  errata 
sheets  will  not  be  acceptable.  If  replacement  pages  are  to  be  issued,  it  shall 
be  clearly  stated  with  the  prefinal  submittal  that  the  submitted  documents  will 
be  changed  only  to  comply  with  the  comments  made  during  the  prefinal  conference 
and  that  the  volumes  issued  at  the  time  of  the  prefinal  submittal  should  be 
retained.  Failure  to  do  so  will  require  resubmission  of  the  complete  volumes. 
If  new  volumes  are  submitted,  they  shall  be  in  standard  three-ring  binders  and 
shall  contain  all  the  information  presented  in  the  prefinal  report  with  any 
necessary  changes  made.  Detailed  instructions  of  what  to  do  with  the 
replacement  pages  should  be  securely  attached  to  the  replacement  pages. 
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ANNEX  A 

ENERGY  CONSERVATION  OPPORTUNITIES 
Heating-,  ventilating,  and  air  conditioning 

1.  Shut  off  air  handing  units  whenever  possible. 

2.  Reduce  outside  air  intake  when  air  must  be  heated  or  cooled  before  use. 

3.  Repair  and  maintain  steam  lines  and  steam  traps. 

4.  Use  outside  air  for  free  cooling  whenever  possible. 

(Dry  bulb  economizers) 

5.  Recover  heating  or  cooling  with  energy  recovery  units. 

6.  Insulate  ducts  and  piping. 

7.  Install  night  setback  controls. 

8.  Install  computerize  energy  monitoring  and  control  system  (EIICS) . 

(Cycle  fans  and  pumps,  shead  loads  during  peak  use,  etc.) 

9.  Maintain  equipment  (clean  coils,  maintain  filters,  repair  and/or 
maintain  equipment  and  controls) . 

10.  Convert  separate  AC  units  to  central  plant. 

11.  Replace  Current  ventilation  with  new  ventilation  or  replace  current 
ventilation  with  new  windows  and  HVAC. 

Boiler  plant 

1.  Reduce  steam  distribution  pressure. 

2.  Increase  boiler  efficiency. 

3.  Repair,  replace,  or  install  condensate  return  system. 

4.  Insulate  boiler  and  boiler  piping. 

5.  Install  economizer. 

6.  Install  air  preheater. 

7.  Check  boilerfeed  water  chemistry  program. 

8.  Clean  boiler  tubes. 

9.  Blowdown  controls. 

10.  Boiler  and  chiller  control  modifications. 

11.  Water  treatment  to  prevent  tube  fouling. 

12.  Blowdown  heat  recovery. 

13.  Oxygen  trim  controls. 

14.  Convert  complete  DB  heating  system  from  high  pressure  steam  to 
hot  water. 

15.  Convert  high  pressure  steam  to  co-generation.^]^ 

Lighting 

1.  Reduce  lighting  levels. 

2.  Convert  to  energy  efficient  systems. 
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Building  envelope 


1.  Reduce  infiltration  by  caulking  and  weather-stripping. 

2!  Install  insulated  glass  or  double  glazed  windows. 

3.  Install  roof  insulation. 

4.  Install  loading  dock  seals. 

5.  Install  vestibules  on  entrances. 

6.  Reduce  window  heat  gain  by  solar  shading,  screening,  curtains, 
or  blinds. 

7.  Install  wall  insulation. 

8.  Prevent  air  stratification. 

Electrical  equipment 

1.  Install  capacitors  and  synchronous  motor  to  increase  power  factor. 

2.  Convert  to  energy  efficient  motors. 


Plumbing 

1.  Reduce  domestic  hot  water  temperature. ^ 

2.  Install  flow  restrictions.  (Shower  &  sinks) . 

3.  Install  faucets  which  automatically  shut  off  water  flow. 

4.  Decentralize  hot  water  heating. 

5.  Add  pipe  insulation. 

Laundry 

1.  Install  heat  reclamation  system  for  laundry  wash  water. 

2.  Install  heat  reclamation  system  on  dryers. 

3.  Install  heat  reclamation  system  on  irons. 

Kitchen 

1.  Shut  off  range  hood  exhaust  whenever  possible. 

2.  Install  high-efficiency  steam  control  valves. 

3.  Shut  off  equipment  and  appliances  whenever  possible. 

4.  Install  makeup  air  supply  for  exhaust. 

5.  Install  heat  reclamation  system  for  exhaust  heat. 

6.  Turn  off  lights  in  coolers. 

7.  Water  heating  heat  pump. 
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ANNEX  B 


ENERGY  SURVEY  FOR  THE 
UNITED  STATES  DISCIPLINARY  BARRACKS  (USDB) 
ENERGY  ENGINEERING  ANALYSIS  PROGRAH  (EEAP) 
FORT  LEAVEIWORTH,  KANSAS 


DETAILED  SCOPE  OF  WORK 

1.  Brief  Description  of  Work.  This  project  involves  a  coordinated_ energy 
study,  including  a  detailed  energy  survey  for  the  United  States  Disciplinary 
Barracks  (USDB)  at  Fort  Leavenworth,  Kansas.  This  study  shall 
results  of  all  prior  to  ongoing  energy  conservation,  projects,  designs  or  plans 

with  work  done  under  this  contract. 

2.  Authorization.  This  project  is  authorized  by  CSHND-ED-PM  letter  dated  29 
Nov  88,  subject:  Energy  Engineering  Analysis  Program  (EEAP)  FY89  Budget. 

3.  Services  to  be  performed  bv  the  Contractor.  The  A-S  shall  perform  and 
shall  assume  responsibility  for  the  accuracy  of  the  work  and  completeness  of 
the  following  services  in  connection  with  the  above  project  in  accordance  with 
the  General  Scope  of  Work  as  amended  by  criteria  and  instruction  listed  herein. 
Quality  of  work  accomplished  under  this  contract  will  be  a  determining  factor 
in  consideration  of  the  A/E  for  future  work. 


a. 


POC  at  Fort  Leavenworth  will  be  Mr.  Richard  Wilms  at  913-684-5639. 


b.  POC  at  Kansas  City  District  will  be  Mr.  Robert  McCormick  at 
816-426-2782. 

c.  POC  at  USDB  will  be  Capt.  Doane  at  913-6 84-:2560'. 

d.  ECIP  projects  shall  be  estimated  to  and  programmed  for  implementation 
as  FY  95  nroiects. 

e.  Five  1391/PDB  will  be  prepared.  Should  more  or  less  be  required, 
suitable  adjustment  to  the  contract  price  will  be  made. 

f.  The  AE  shall  develop  a  long  range  plan  to  identify  all  projects  needed 
to  make  the  USDB  complex  an  energy  saving  institution.  Projects  shal  e 
grouped  in  accordance  with  existing  funding  guidance. 


15 


5.  Distribution.  Fifteen  (15) 
reviewers  in  accordance  with  the 


sets  of  each  submittal  shall  be  furnished  to 
following  distribution  schedule: 


Commander 

U.S.  Army  Engineer  District,  Kansas  City 
ATTO:  CEMRKED-MF/McCormick 

700  Federal  Building 
Kansas  City,  MO  64106-2896 

Commander 

Missouri  River  Division 
ATTN:  CEMRDED-MA/Whelchel _ 

PO  Box  103,  Downtown  Station 
Omaha,  Nebraska  68101-0103 

Commander 

CAC  &  Ft.  Leavenworth 
ATTN:  ATZL-OEH 
Building  85 

Ft.  Leavenworth,  KS  66027-5020 
Commander 

USACE-CEEC-EE/Mr.  D.  Beranek 
20  Massachusetts  Avenue,  NW 
Washington,  DC  20314 

Commander 

HQ,  TRADOC 

ATTN:  ATEN-FE 

Fort  Monroe,  VA  23351 


5  copies 


2  copies 


5  copies 


1  copy 


1  copy 


Transmission  of  documents  will  be  by  express  mail  J^J-ED-MF 

only  two  (2)  copies  of  the  survey  forms  will  be  provided,  one  to  CEMRK  EBJlgL 

and  one  to  Fort  Leavenworth. 


6.  T.formatio,'  Services  to  he  Furnished 

Coverameit  »ill  furnish  the  following  data,  inloriatloo,  and  seruic  . 


a.  A/E  Instructions. 

b.  Energy  Conservation  Investment  Program  (ECIP)  Guidance,  dated  10  Aug  82 
,  and  revisions  dated  4  Mar  85  and  11  June  86. 

e  ETLs  1110-3-254,  Use  of  Electric  Power  Comfort  Space  Heating, 

1110-3-282  Energy  Conservation,  1110-3-294,  Interior  Design  Temperatures, 
1110-3-318'  Procedures  for  Programming  Energy  Monitoring  and  Control  Systems 
(EMCS)  Funded  through  the  MCA  Program,  1110-3-332,  Economic  “ 

1110-3-354,  Direct  Digital  Control  of  HVAC  Systems  and  1110-3-364,  Storm 

Windows . 

d.  TM  5-785,  Engineering  Weather  Data,  TM  5-800-2,  General  Criteria 
Prep«aticn  ct  Co.t  Intimates,  TO  5-800-3.  Project  Development  Brochure  and 
yjj  5-815-2,  Energy  Monitoring  and  Control  Systems  (EMCS). 
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e.  AR  415-15,  Jlilitary  Construction  Army  (MCA)  Program  Development,  AR 
415-17,  Cost  Estimating  for  Military  Programming,  AR  415-20,  Construction 
Project  Development  and  Design  Approval,  AR  415-28,  Department  of  the  Army 
Facility  Classes  and  Construction  Categories,  AR  415-35,  Construction,  Minor 
Construction,  AR  420-10,  General  Provisions,  Organization,  Functions  and 
Personnel,  and  AR  5-4,  Change  No.  1,  Department  of  the  Army  Productivity 
Improvement  Program. 

f.  An  example  of  a  currently  completed  programming  document  for  an  ECIP 
project. 

7.  Completion  Schedule.  The  A/E  shall  complete  the  work  and  services  for  each 
increment  as  follows: 

a.  Interim  submittal  -  within  one  hundred  and  eighty  (180)  calendar  days 
of  Notice  to  Proceed. 

b.  Prefinal  Submittal  -  within  sixty  (60)  calendar  days  of  the  interim 
submittal  presentation  and  review  conference. 

c.  Final  submittal  -  within  sixty  (60)  calendar  days  after  prefinal 
submittal  presentation  and  review  conference. 

The  A/E  shall  allow  a  period  of  approximately  forty  five  (45)  days  for  review 
by  Government  forces  for  each  submission.  Presentation  of  each  submission  will 
occur  upon  completion  of  the  review  period  for  that  submission. 

8.  Method  of  Payment. 


a.  Title  I  Services  -  Design.  Payment  for  design  work  and  services  will 
be  made  in  accordance  with  the  following  procedures: 

Partial  Payment.,  The  Architect-Engineer  shall  prepare  and  submit  to 
the  U.S.  Army  Engineer  District,  Kansas  City,  partial  payment  estimates  using 
ENG  Form  93,  which  shall  serve  as  the  request  for  payment.  All  partial 
payments  shall  be  based  on  work  completed  as  of  the  15th  day  of  the  report 
month  and  shall  be  submitted  to  the  office  of  the  Contracting  Officer  by  the 
18th  day  of  the  month.  The  pay  estimate  shall  be  submitted  with  ENG  Form  93, 
in  accordance  with  the  "Instructions  for  Completion  of  ENG  Form  93  -  Payment 
Estimate,  "dated  5  January  1983.  The  U.S.  Army  Engineer  District,  Kansas  City, 
will  prepare  supporting  payment  documents  after  obtaining  necessary  approvals 
and  forward  all  documents  to  the  U.S.  Army  Engineer  District,  Omaha,  for 
issuance  of  the  payment  check.  All  questions,  regarding  pa3fments  shall  be 
directed  to  the  U.S.  Army  Engineer  District,  Kansas  City. 

b.  Additional  Conferences.  Payment  for  furnishing  the  services  of 
technically  qualified  representatives  to  attend  conferences  other  than  the 
review  conferences  specified  above,  when  so  requested  in  writing  by  the 
Contracting  Officer,  will  be  made  at  rate  per  hour  for  the  discipline  involved 
plus  travel  expenses  computed  in  accordance  with  Government  Joint  Travel 
Regulations.  Payment  for  attending  additional  conferences  shall  be  made  after 
submittal  of  a  separate  ENG  Form  93,  which  shall  not  be  assigned  a  partial 
payment  estimate  number. 
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9.  Video  Record.  The  government  reserves  the  right  to  make  a  video  record  of 
the  presentation. 


ANNEX  C 


REOUIRSD  DP  FORM  1391  DATA 

To  facilitate  ECIP  project  approval,  the  following  supplemental  data  shall  be 
provided: 

a.  In  title  block,  clearly  identify  projects  as  "ECIP.” 

b.  Complete  description  of  each  item  of  work  to  be  accomplished  including 

quantity,  square  footage,  etc. 

c.  A  comprehensive  listing  of  buildings,  zones,  or  areas  including 

building  numbers,  square  foot  floor  areas,  designated  temporary  or  permanent, 

and  usage. 

d.  List  references,  assumptions  and  provide  calculations  to  support 
dollar  and  energy  savings,  and  indicate  any  added  costs. 


(1)  If  a  specific  building,  zone,  or  area  is  used  for  sample 
calculations,  identify  building,  zone  or  area,  category,  orientation,  square 
footage  floor  area,  window  and  wall  area  for  each  exposure. 


(2)  Identify  weather  data  source. 


(3)  Identify  infiltration  assumptions  before  and  after  improvements. 

(4)  Include  source  of  expertise  and  demonstrate  savings  claimed. 
Identify  any  i-pecial  or  critical  environmental  conditions  such  as  pressure 
relationships,' exhaust  or  outside  air  quantities,  temperatures,  humidity,  etc. 


e.  Claims  for  boiler  efficiency  improvements  much  identify  data  to 
support  present  properly  adjusted  boiler  operation  and  future  expected 
efficiency.  If  full  replacement  of  boilers  is  indicated,  explain  rejection  of 
alternatives  such  as  replace  burners,  nonfunctioning  controls,  etc.  Assessment 
of  the  complete  existing  installation  is  required  to  make  accurate 
deterfflinations  of  required  retrofit  actions* 


f.  Lighting  retrofit  projects  must  identify  number  and  type  of  fixtures, 
and  wattage  of  each  fixture  being  deleted  and  installed.  New  lighting  shall  e 
only  of  the  level  to  meet  current  criteria.  Lamp  changes  in  existing  fixtures 
is  not  considered  an  ECIP  type  project. 


g.  An  ECIP  Life  Cycle  Cost  Analysis  Summary  Sheet  as  shown  in  the  ECIP 
Guidance  shall  be  provided  for  the  complete  project  and  for  each  discrete  part 
included  in  the  project.  The  SIR  is  applicable  to  all  segments  of  the  project. 
Supporting  documentation  consisting  of  basic  engineering  and  economic 
calculations  showing  how  savings  were  determined  shall  be  included. 

h.  The  DD  Form  1391  face  sheet  shall  include,  for  the  complete  project, 
the  annual  dollar  and  MBTU  savings,  SIR,  simple  amortization  period  and  a 
statement  attesting  that  all  buildings  and  retrofit  actions  will  be  in  active 
use  throughout  the  amortization  period. 
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i.  The  calendar  year  in  which  the  cost  was  calculated  shall  be  clearly 
shown  on  the  DD  Form  1391. 

j.  For  each  temporary  building  included  in  the  project.  Separata 
documentation  is  required  showing  (1)  a  minimum  10-year  continuing  need,  based 
on  the  installation’s  annual  real  property  utilization  survey,  for  active 
building  retention  after  retrofit,  (2)  the  specific  retrofit  action  applicable, 
and  (3)  an  economic  analysis  supporting  the  specific  retrofit. 

k.  Nonappropriated  funded  facilities  will  not  be  included  in  an  ECIP 
project  without  an  accompanying  statement  certifying  that  utility  costs  are  not 
reimbursable. 

l.  Any  requirements  required  by  ECIP  guidance  dated  10  August  1982  and 
any  revisions  thereto.  Note  that  unescalated  costs/savings  are  to  be  used  in 
the  economic  analysis. 

m.  The  five  digit  category  code  number  for  all  ECIP  projects  developed 
under  this  scope  of  work  is  80000. 
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ANNEX  D 


EXSCUTI^;S  SUMMARY  GUIDELINE 

1.  Introduction. 

2.  Building  Data  (types,  similar  facilities,  sizes,  etc.). 

3.  Present  Energy  Consumption. 

0  Total  Annual  Energy  Used. 

0  Source  Energy  Consumption. 

Electricity  -  KWH,  Dollars,  BTU 
Fuel  Oil  -  GALS,  Dollars,  BTU 
Natural  Gas  -  THERMS,  Dollars,  BTU 
Propane  -  GALS,  Dollars,  BTU 
Other  -  QTY,  Dollars,  BTU 

0  Energy  Consumption  by  Systems. 

4.  Historical  Energy  Consumption. 

.  5.  Energy  Conservation  Analysis. 

0  ECOs  Investigated. 

0  ECOs  Recommended. 

0  ECOs  Rejected.  (Provide  economics  or  reasons) 

0  ECIP  Projects  Developed.  (Provide  list)* 

0  Non-ECIP  Projects  Developed.  (Provide  list)* 
o  Operational  or  Policy  Change  Recommendations. 

*  Include  the  following  data  from  the  Life  Cycle  Cost  Analysis  Summary  .. 
Sheet:  the  cost  (construction  plus  SIOH) ,  the  annual  energy  savings  (type  and 
amount),  the  annual  dollar  savings,  the  SIR  and  the  analysis  date.  For  all 
programmed  projects  also  include  the  year  in  which  it  is  programmed  and  the 
programmed  year  cost.  Show  the  simple  payback  period  for  all  ECOs. 

6.  Energy  and  Cost  Savings. 

o  Total  Potential  Energy  and  Cost  Savings. 

o  Percentage  of  Energy  Conserved. 

0  Energy  Use  and  Cost  Before  and  After  the  Energy  Conservation 
Opportunities  are  Implemented. 


/ 
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7.  Energy  Plan. 

0  Project  Breakouts  with  Total  Cost  and  SIR. 

0  Schedule  of  Energy  Conservation  Project  Implementation. 


ClARK,  RICHARDSON  AND  BISKUP 

Consulting  Enginoors,  Inc. - 

2701  ROCKCREEK  PARKWAY  •  SUITE  111  •  NORTH  KANSAS  CITY,  MO  64117 
TELEPHONE  (816)  472-7200  FAX:  (816)  472-1385 


October  23, 1989 

Department  of  the  Army 

Kansas  City  District,  Corps  of  Engineers 

700  Federal  Building 

601  East  12th  St. 

Kansas  City,  Missouri  64106 

AHn:  MRKED-MF/Robert  McCormick 

Re:  Energy  Engineering  Anaiysis  for  the  United  States  Disciplinary  Barracks. 
Notes  from  the  inttiai  meeting. 

Bob, 

The  enclosed  notes  are  from  our  first  meeting  with  Ft.  Leavenworth  personnel 
where  we  discussed  the  procedures  required  for  us  to  gain  and  maintain 
access  inside  the  USDB  for  the  fieid  work  required  for  this  project. 

I  wouid  also  like  to  request  the  government  furnished  information  outlined  on 
page  16  of  Annex  B  of  the  scope  of  work.  We  would  appreciate  this 
information  as  soon  as  possibie. 

if  you  have  any  questions  please  call  myself  or  Gary  Transmeler  at  472-7200. 
Sincerely, 

Mark  A.  Wendland,  P.E. 

Clark  Richardson  &  Biskup 


cc..  Rich  Willms  -  Ft  Leavenworth  DEH 
Tom  Lance  -  Architects  Consortium 


DOYLE  E.  CLARK  P.E.  •  GERALD  L  RICHARDSON,  P.E  •  JEFFREY  A  BISKUP,  P.E 
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j Project:  Energy  Survey  for  the  United  States  Disciplinary  Barracks 

— 1 

1  date:  uctober  16,  1989 

1 

Subject:  Entry  Interview 


Attending: 

Mark  Wendland  -  CRB  Gaiy  Transmeier  -  CRB 

Tom  Lance  -Architects  Consortium  Dave  Scott  -  Architects  Consortium 

Rich  Willms  -  Ft.  Leavenworth  DEH  Captain  Doane  -  USDB 


Requirements  for  acdess  to  USDB 

1.  CRB  will  send  names  and  SS  numbers  of  persons  requiring  access  to 
the  USDB  to  Rich  W.  by  1 0/1 8/89.  Security  check  is  expected  to  take  1 0 
working  days  from  the  receipt  of  the  information. 

2.  Cameras  are  allowed  in  the  USDB,  however  no  pictures  of  inmates  are 
allowed.  Rich  will  explore  the  possibility  of  Ft.  Leavenworth  developing 
the  pictures  and  clearing  them  for  the  AJE's  use. 

3.  Tools  are  allowed,  ie:  wrenches,  screwdrivers,  measuring  equipment 
etc.,  however  they  should  be  kept  to  the  minimum  number  required  for 
that  days  work  and  be  in  a  locked  case  when  they  are  not  .In  use. 
Additionally,  a  property  pass  will  be  carried  identifying  which  tools  are 
csrried  Into  the  USDB  so  they  can  be  checked  out  when  leaving  the 
facility.  The  tools  will  also  be  engraved  or  marked  with  the  CRB  logo  to 
help  identify  tools.  We  understand  that  if  a  tool  is  lost  or  stolen,  we 
should  immediately  notify  Captain  Doane.  Ladders  can  be  used  Inside 
the  facility,  however  the  A/E  will  need  to  schedule  their  use  with  Captain 
Doane  at  least  1  day  In  advance. 

4.  Parking  and  entrance  to  the  facility  will  be  by  the  west  personnel  gate. 
Cars  should  be  registered  with  the  Provo  office. 

5.  Hours  of  access  should  be  from  8:00  AM  to  1 1 :30  AM  and  from  12:30  PM 
to  4:30  PM  to  avoid  delays  and  interference  with  transfer  schedules  of 
inmates  working  outside  the  facility.  Access  at  all  hours  Is  allowed 
however  the  west  gate  closes  at  5:00  PM  and  the  south  or  main  entrance 
will  be  used.  We  do  not  anticipate  needing  access  other  than  the  hours 
scheduled. 

6.  The  only  holiday  that  may  Interfere  with  the  field  work.  Is  November  10, 
1989,  veterans  day.  We  will  work  around  that  holiday 


Page  2  of  2 


7.  If  an  alarm  Is  sounded  while  A/E  personnel  are  Inside  the  facility,  the 
personnel  are  to  proceed  directly  to  the  west  gate  and  will  be  escorted 
out  of  the  facility.  If  exiting  at  the  west  gate  Is  not  possible,  go  to  Captain 
Doane's  office  In  building  467.  His  number  is  684-2560. 

8.  A/E  field  personnel  should  stay  In  pairs  and  travel  with  a  guard  thru 
maximum  security  areas.  All  field  personnel  will  carry  a  small  card 
Identifying  the  person,  describing  the  project  and  identifying  Captain 
Doane  as  our  USDB  contact  to  help  facilitate  the  interface  between  field 
personnel  and  USDB  personnel. 

General  Project  Information 

9.  Outside  contractor  labor  rates  should  be  used  for  all  cost  estimates. 

10.  In  the  medical  sections  of  building  465  equipment  shutdowns  should  be 
scheduled. 

11.  A  schedule  of  the  areas  we  intend  to  survey  and  the  days  we  will  be 
there  will  be  given  to  Captain  Doane  to  help  identify  possible 
coordination  problems  with  other  work  in  the  facility. 

12.  The  kitchen  areas  are  known  to  have  inadequate  ventilation.  Building 
463,  (Visitor  Center)  is  also  known  to  be  inadequate. 


MEETING  NOTES: 


DATE:  1  -29-90 

ATTENDING:  Dave  Anaya  -  DEH 

Fred  Murawski  -  USDB 
Mike  Mahoney  -  CRB 
Mark  Wendland  -  CRB 

SUBJECT:  USDB  -  ECO  Development 

A  list  of  Applicable  Buildings  for  Each  ECO  was  passed  out.  (See  attached  list.) 

ECO's  are  divided  into  Architectural,  Mechanical  and  Electrical  classifications.  The 
buildings  that  applied  to  each  ECO  are  listed  under  that  ECO.  Each  ECO  was 
discussed  along  with  the  buildings  listed  under  it,  .and  modifications  to  the  lists 
were  made  based  on  the  discussion.  ECO's  were  modified  and  buildings  were 
deleted  and  added  based  on  the  information  from  Dave.  Anaya,  and  Fred 
Murawski. 

1.  Castle  will  be  considered  in  terms  of  ventilation  only.  No  mechanical 
cooling. 

2.  Better  funding  opportunities  exist  for  new  work  packages  with  construction 
costs  of  less  than  $200,000.  Repair  work  can  go  to  $2,000,000. 

3.  The  existing  Castle  is  currently  being  modified.  2  tier  (old  laundry)  will 
become  a  craft  shop.  3  tier  (mess)  will  be  remodeled.  All  other  tier  functions 
will  remain. 

4.  Buildings  465,  474  and  Castle  have  all  had  new  roofs,  in  the  last  five  years. 
6"  of  insulation  was  added  at  that  time. 

5.  The  only  dock  door  to  consider  is  on  building  470,  which  is  not  part  of  the 
study.  We  will  still  provide  an  ECO  on  the  door. 

6.  Window  tinting  for  solar  shading  ECO  is  not  a  security  problem. 

7.  On  applicable  ECO's  separate  out  the  cost  of  adding  prison  inmate 
construction. 

8.  In  some  cases  avoided  costs  can  be  used  to  improve  paybacks.  Only  if  the 
cost  would  already  have  to  be  incurred  by  the  USDB  at  some  point  within 
the  payback  period. 

9.  Use  ACA  prison  standards  for  minimum  ventilation  requirements. 

10.  Buildings  463  and  473  have  no  warm  up  capability.  Existing  systems  are  to 
small. 

1 1 .  Syriergistic  effects  will  be  modeled  for  the  Final  Submittal  once  the  initial 
savings  have  been  determined  for  the  Interim  Submittal. 

12.  Previous  maintenance  experience  indicates  that  installing  flow  restricters 
and  automatic  shut  off  valves  are  not  acceptable. 


CLARK,  RICHARDSON  AND  BISKUP 

Consulting  Engineors,  Inc.,  P.C. - 

UNIVERSAL  PLAZA 

6900  NORTH  EXECUTIVE  DRIVE  •  SUITE  201  •  KANSAS  CITY,  MISSOURI  64120 
TELEPHONE  (816)  483-0600  FAX:  (816)  483-01 1 1 


DATE: 

LOCATION: 

ATTENDEES: 


SUBJECT: 

ITEMS: 


February  14,  1990  CRB  #1496 

Fort  Leavenworth 


Richard  Willms 
Captain  Doane 


Tom  Lance 
David  Scott 


Fort  Leavenworth  DEH 


USDS  Energy  Study 


1 .  ACI  gave  Captain  Doane  a  sample  of  the  metal  clad  gypboard  that  would 
be  used  for  an  interior  skin  if  insulation  were  added  to  the  castle  cell 
barracks.  Captain  Doane  stated  that  the  metal  clad  gypboard  would  only 
be  necessary  for  the  castle  cell  wings  475C,  D,  F,  G  and  475E  in  the  gym 
and  mess  hall.  The  metal  clad  gypboard  is  only  necessary  from  the  floor 
to  1 0’.  Above  1 0'  a  standard  gypboard  is  sufficient.  All  other  buildings  in 
the  USDS  that  are  being  considered  for  wail  Insulation  can  have 
standard  gypboard. 

2.  ACI  discussed  the  replacement  of  single  pane  windows  with  a  double 
glazed  window  with  a  better  coefficient  of  heat  transfer.  Captain  Doane 
stated  that  some  of  the  buildings  in  the  USDB  are  considered  historical 
and  cannot  have  any  exterior  changes  made  to  them.  Captain  Doane 
will  get  a  list  of  the  historical  buildings  to  CRB.  Richard  Wtllms  will  get  a 
copy  of  the  window  specification  presently  being  used  by  the  Fort 
Leavenworth  DEH  to  CRB. 

3.  ACI  discussed  the  use  of  exterior  shading  on  the  windows  of  the 
buildings  to  cut  down  on  the  solar  load.  A  low  "e"  film  cover  would  be 
acceptable.  Only  those  windows  with  surfaces  facing  the  sun  with  a 
large  solar  gain  need  to  have  the  window  film  installed.  The  windows 
facing  north  do  not  need  the  film. 

4.  ACI  showed  feasible  ideas  for  vestibules  on  buildings  463  (south  gate) 
and  the  castle.  Richard  Willms  stated  he  would  like  to  see  Improvements 
to  the  existing  vestibules  in  the  castle.  He  also  stated  he  would  like  to 
see  a  revolving  door  on  the  south  of  building  463  and  a  new  vestibule  on 
the  north  door.  Captain  Doane  stated  he  would  get  the  bullet  resistant 
glass  type  requirements  for  the  south  door  on  building  463  to  CRB. 
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KANSAS  CITY 


ST.  LOUIS 


5. 


CRB  briefly  stated  that  the  base  load  modeling  was  completed  and  that 
CRB  had  started  writing  the  ECO  reports.  Not  all  of  the  ECO  reports 
require  the  use  of  the  computer  model  for  the  buildings. 


The  items  listed  above  represent  our  interpretation  of  the  meeting  events. 
Please  contact  Michael  Mahoney  if  there  are  any  additions  or  revisions  to  the 
above  items. 


Michael  J.  Mahoney 


2/16/90 
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